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DEVEL.OPMENT OF RISK-BASED SCREENING LEVELS
Former Pechiney Cast Plate, Inc. Facility
3200 Fruitland Avenue
Vernon, California

1.0 INTRODUCTION

Risk-based screening criteria were used to evaluate potential human health risks associated
with chemical exposure. Risk-based screening levels (RBSLs) were developed using the
methodology presented by the California Environmental Protection Agency (Cal-EPA) Office of
Environmental Health Hazard Assessment (OEHHA) for California Human Health Screening
Levels (CHHSLs) (OEHHA, 2005), the Johnson and Ettinger (1991) model (Johnson and
Ettinger, 1991), exposure parameters recommended by DTSC (DTSC; 2005), and recent
guidance on lead and total petroleum hydrocarbons (TPH) (OEHHA, 2009; DTSC, 2009).

A site conceptual model describing the exposure assessment for the Former Pechiney Cast
Plate, Inc. Facility (the Site) is presented in the Feasibility Study (FS). The receptors identified
included a commercial/industrial worker (indoor and outdoor) and a construction worker
(outdoor). This appendix presents the toxicity assessment, the development of RBSLs for
each receptor for each medium of concern (i.e., soil, soil vapor, and groundwater; as
appropriate), and an uncertainty analysis. RBSLs calculated for PCBs in soil are applicable to
concrete.

2.0 TOXICITY ASSESSMENT

The toxicity criteria for cancer risks and noncancer adverse health effects used in deriving the
RBSLs are presented in Table C-1 with the exception of TPH mixtures, which are addressed in
Section 2.1. The hierarchy of references used for selecting these toxicity criteria is as follows:

1. OEHHA Toxicity Criteria Database, 2010 (OEHHA, 2010) or OEHHA Chronic
Reference Exposure Levels, 2008 (OEHHA, 2008);

2. United States Environmental Protection Agency (U.S. EPA) Integrated Risk
Information System (IRIS) on-line database, 2010a; and

3. Other U.S. EPA or U.S. Department of Health and Human Services toxicity criteria,
as recommended or provided for specific chemicals in U.S. EPA, 2010b, Regional
Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, April, or
U.S. EPA, 2004, Region IX Preliminary Remediation Goals (PRGs). The other U.S.
sources include Provisional Peer-Reviewed Toxicity Values (PPRTVs), values from
the Agency for Toxic Substances & Disease Registry (ATSDR), values from the

K:M0627.003.00FS_201 WAppendix C\Appendix C.doc C-1



National Center for Environmental Assessment (NCEA), and values from U.S. EPA
Health Effects Assessment Summary Tables (HEAST).

In the event that an inhalation reference dose or slope factor was not available, route
extrapolation from oral exposure was used in the calculations, unless clear toxicological
evidence indicates this extrapolation is inappropriate for a specific chemical. Toxicity criteria
for dermal exposure were derived using the oral reference dose (RfD) or cancer slope factor
(CSF) without adjustment for reduced gastrointestinal absorption efficiency, consistent with the
approach used to derive most CHHSLs (OEHHA, 2005). Surrogate toxicity criteria were used
when no other criteria were available for a specific chemical. Specific surrogates were chosen
based on similarities in chemical structure and expected toxicity. Surrogates used in this
assessment are presented in Table C-1.

21 TOTAL PETROLEUM HYDROCARBONS

Various mixtures of TPH have been reported in shallow soil (surface to a depth of 15 feet
below ground surface [bgs]) at the Site including: TPH as gasoline; TPH as diesel: TPH as
motor oil; TPH as Stoddard solvent; total extractable petroleum hydrocarbons (TEPH); total
recoverable petroleum hydrocarbons (TRPH); undifferentiated TPH; and TPH as specific
hydrocarbon ranges ¢6-¢10, ¢10-¢c20, c10-c28, and ¢21-¢28. TPH as Stoddard solvent has
also been reported in shallow soil vapor (5 and 15 feet bgs) and groundwater (at 150 feet bgs).
However, toxicity criteria for use with these TPH mixtures are not available from the DTSC,
OEHHA, or U.S. EPA. DTSC recommends using toxicity criteria specific to the following six
groups of aliphatic and aromatic hydrocarbons to evaluate the potential risks from TPH
exposure (DTSC, 2009):

e c5-c8 aliphatics

s ¢6-c8 aromatics

¢ ¢9-c18 aliphatics
* ©9-c16 aromatics
+ ©19-c32 aliphatics
e c17-c32 aromatics

As described herein, toxicity criteria were developed for the TPH mixtures detected at the Site
by 1) determining the aliphatic and aromatic hydrocarbon ranges typically associated with
each mixture, 2) using this information to calculate weighted criteria from the aforementioned
groups, and 3) summing these weighted criteria into a single criterion for each mixture
(apportion method). For comparative purposes, “worst case” toxicity criteria were also
developed by assuming each TPH mixture is composed of 50% aliphatic and 50% aromatic
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hydrocarbons (DTSC, 2008}, and using the most health-protective toxicity criteria of the DTSC
hydrocarbon groups associated with each mixture (worst case method). Toxicity criteria were
not derived for TRPH and undifferentiated TPH as the specific hydrocarbon ranges associated
with these non-discrete TPH mixtures are not understood. In most cases, other TPH analytical
data that could be quantitatively evaluated were available for soil samples analyzed for TRPH
and undifferentiated TPH.

2.1.1 Development of Toxicity Criteria for TPH by the Apportion Method

The process foilowed to develop toxicity criteria for TPH mixtures using weighting or
apportioning for the specific DTSC hydrocarbon groups involved the steps described below.

1. Estimate percentages of the DTSC hydrocarbon groups occurring in each mixture.
To estimate these percentages, the carbon chains and gliphatic/faromatic
composition of each TPH mixture was first determined from ATSDR (ATSDR,
1999), California Regional Water Quality Control Board, San Francisco Bay Region
(SFRWQCB, 2008), Curtis and Thompkins (2009), and/or U.S. EPA (U.S. EPA,
1996a). The percentages of the DTSC hydrocarbon groups occurring in each
mixture was then estimated using the following equation (Equation 1):

LN 1)
HC
Where: Py = percentage of DTSC hydrocarbon group (x) occurring in TPH

mixture

HC, = number of carbon chain groups from DTSC hydrocarbon group
occurring in TPH mixture (e.g., C5 to C8 would be 4)

HC = total number of carbon chain groups in TPH mixture (e.g., C5 to
C12 would be 8)

Ay = aliphatic (or aromatic) percentage in TPH mixture

The carbon chains and aliphatic/aromatic percentages assigned to each TPH mixture,
and the resulting calculated percentages of DTSC hydrocarbon groups occurring in
each mixture, are presented in Table C-2.

2. Normalize the percentages of DTSC hydrocarbon groups as needed. Because
DTSC recommends that individual chemicals of potential concern (COPCs)
(e.g., benzene, toluene, ethylbenzene, and xylenes [BTEX]) be used to evaluate
c6-¢8 aromatics, contributions from this hydrocarbon group were excluded from
TPH toxicity criteria development. Such COPCs have been analyzed for at the Site
and would be evaluated separately with RBSLs for the individual COPCs. As a
result, for the TPH mixtures consisting of some fraction of ¢6-¢8 aromatics (TPH as
gasoline, TPH as Stoddard solvent, and ¢6-c10 hydrocarbons), the contributions of
the remaining hydrocarbon groups occurring in those mixtures (¢5-¢8 aliphatics,
¢9-¢18 aliphatics, and ¢9-¢16 aromatics) would not add up to 100% (Table C-2).
To address this issue, the percentages of these groups were normalized. Similarly,
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data normalization was also required for the hydrocarbon groups occurring in TPH
as motor oil and TEPH. The calculated percentages of these groups did not add up
to 100 percent because both mixtures contain ¢33+ hydrocarbons for which no
toxicity criteria have been assigned. Calculated percentages were normalized in
these cases using the following equation (Equation 2):

NP, =2 2)
2P
Where: NP, = normalized percentage of DTSC hydrocarbon group occurring in
TPH mixture
2P, = percentage sum of all DTSC hydrocarbon groups occurring in
TPH mixture

All other terms previously defined.

Normalized percentages for the DTSC hydrocarbon groups occurring in each mixture
are presented in Table C-2. Prior to estimating the inhalation RfDs and reference
concentrations (RfC) for TPH as diesel, TEPH, ¢10-c20 hydrocarbons and ¢10-c28
hydrocarbons, the normalized percentages estimated for the DTSC hydrocarbon
groups occurring in these mixtures were re-calculated to account for the low volatility
and/or lack of inhalation toxicity criteria of the ¢19-¢32 aliphatics and ¢17-¢32
aromatics. The normalized percentages were re-calculated excluding these two
groups.

3. Calculation of toxicity criteria for each TPH mixture. In the final step, the toxicity
criteria were estimated by summing the DTSC hydrocarbon group criteria, weighted
by the percentages estimated in the previous two steps (Equation 3):

RfD =Y (NP, x R/D,) (3)
Where: RfD = RID (or reference concentration [RfC]) for TPH mixture (mg/kg-
day) (or yg/m?® for RfC)
RfD, = RfD (or RfC) for DTSC hydrocarbon group (mgr/kg-day or ug/m?)

All other terms previously defined.

The RfDs and RfCs estimated for each TPH mixture by the apportion method are
presented in Table C-2 and listed in Table C-1 as well.

2.1.2 Development of “Worst Case” Toxicity Criteria for TPH
For comparative purposes, a set of worst case criteria were also estimated for the mixtures of
TPH detected at the Site, in soil, soil vapor and groundwater samples, by assuming each
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mixture consisted of 50% aliphatic and 50% aromatic hydrocarbons (DTSC, 2009) and using
the most health-protective toxicity criteria for the hydrocarbon groups associated with each
mixture. This assumption is conservative, given that the industry-grade composition of each
mixture, as suggested by ATSDR (ATSDR, 1999), consists of approximately 65-80% aliphatic
hydrocarbons (which are less toxic than aromatic hydrocarbons). Furthermore, once
introduced into the environment, the effects of weathering contribute to a reduction in
concentration of the lighter, more toxic hydrocarbons of each aliphatic/aromatic fraction.

The worst case toxicity criteria for TPH were calculated as follows (Equation 4):

RfD=(0.5% RfD,) +(0.5% RD,,) (4)
Where: RfD = RID (or RiC) for TPH mixture (mg/kg-day or pug/m®)
RfDy = Most health-protective RfD (or RfC) of the DTSC aliphatic

hydrocarbon group within the TPH mixture (mg/kg-day or pg/m®)

RfD,, = Most health-protective RfD (or RfC) of the DTSC aromatic
hydrocarbon group within the TPH mixture (mg/kg-day or pg/m®)

The worst case RfDs and RfCs estimated for each TPH mixture are presented in Table C-3
and listed in Table C-1 as well.

3.0 RISK-BASED SCREENING LEVELS FOR SOIL

Future exposure for the outdoor commercial/industrial worker and the construction worker was
assumed to be complete for chemicals in soil via incidental ingestion, dermal contact, and
inhalation of airborne particulates or volatile organic compounds' (VOCs) in ambient air.
Future exposure for the indoor commercialfindustrial worker was assumed to be complete for
VOCs moving from subsurface soil into indoor air. However, soil vapor is considered a more
appropriate medium than soil for assessing potential vapor exposure and shallow soil vapor
data (collected at 5 or 15 feet bgs) were used o evaluate potential vapor movement from the
vadose zone into indoor and ambient air and inhalation exposure.

RBSLs were developed for non-volatile chemicals in soil to be protective of outdoor
commercialfindustrial worker exposure to soil via incidental ingestion, dermal contact, and
inhalation of airborne particulates. Additional RBSLs were developed for construction workers
for these chemicals following the same methodology but using construction worker exposure

' Chemicals are identified as VOCs if the molecular welght is less than 200 grams per mole (g/mole)
and ihe Henry's Law Constant is greater than 1%107° atmospheres—cubic meter per mole
(atm-m*mole).
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parameters. Soil vapor data were used in place of soil data to evaluate potential vapor
movement from the vadose zone into indoor and ambient air. RBSLs were developed for
outdoor commercial/industrial workers and construction workers for the VOCs detected in soil
to account for potential exposure via soil incidental ingestion and dermal contact. Lead was
evaluated separately based on the unigue health effects associated with this chemical.

3.1 RISK-BASED SCREENING LEVELS FOR SOIL (NON-LEAD EXPGSURES)

The equations used to develop the RBSLs for soil for both outdoor commercialfindustrial
workers and construction workers are presented below. RBSLs were developed to screen for
both cancer risks (Equation 5) and noncancer adverse health effects (Equation 6). These
equations consider exposure via incidental ingestion, dermal exposure, and inhalation of
particulates (using a particulate emission factor [PEF]). For VOCs, the inhalation pathway
component (third component of denominator in Equations 5 and 6) did not apply in the RBSL
calculations.

RBSL., . = TRxBW x AT,, _ (5}
. EFXHJR_E xCSE,J+(SAsxSAFx ABSxCSE,]+[IHRﬂ xCSE.]
by —-mg C‘F}rg—mg PEF
Where: RBSLgasx= risk-based soil screening level for cancer risk (mg/kg)
TR = target cancer risk, 1 x 10°® (unitless)
BW = body weight (kg)
AT.,. = averaging time - cancer (days)
ED = exposure duration (yr)
EF = exposure frequency (days/yr)
IR = Ingestion rate of soil (mg/day)
CSF, = oral cancer slope factor {(mg/kg-day)™]
CFig.mg= conversion factor from kilograms to milligrams
SAs = exposed skin surface area (cm?)
SAF = soil-to-skin adherence factor (mg/cm?)
ABS = dermal absorption factor (unitless)
IHR, = inhalation rate (m*/day)
CSF; = inhalation cancer slope factor [(mg/kg-day)™]
PEF = particulate emission factor (m® of air/kg of soil)
RBSL,,, = THOx BWx AT, 6
prEFx!{ L IR ]+( E xSAsxSAFxABS]_I_[ 1 XJHR,H
RD, CF,,. RfD, CRy g RD  PEF
Where: RBSLsonaz=  risk-based soil screening level for noncancer hazard (mg/kg) -

THQ = target hazard quotient, 1 (unitless)
AT,. = averaging time - noncancer (days)
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RfD, = oral reference dose {(mg/kg-day)
RfD; = inhalation reference dose (mg/kg-day)
All other terms previously defined

The toxicity criteria for cancer risks and noncancer adverse health effects used in deriving the
RBSLs are presented in Table C-1. Chemical-specific dermal absorption factors used in
deriving the RBSLs are presented in Table C-4. Values for exposure parameters used in the
RBSL calculations are listed in Tables C-5 and C-6 for outdoor commercial/industrial workers
and construction workers, respectively, as obtained from DTSC (DTSC, 2005).

The RBSLs developed to screen the chemical concentrations in soil at the Site and estimate
poiential outdoor commercial/industrial worker cancer risks and noncancer hazards from
exposure to these concentrations are presented in Table C-7. The RBSLs developed to
screen the chemical concentrations in soil at the Site and estimate potential construction
worker cancer risks and noncancer hazards from exposure fo these concentrations are
presented in Table C-8.

3.2 RisK-BASED SCREENING LEVELS FOR EXPOSURE TO LEAD iN SOIL

Although a CSF has been published by OEHHA for lead (OEHHA, 2010), noncarcinogenic
health effects, particularly for children, occur at much lower concentrations than carcinogenic
effects. Separate mathematical models, such as the U.S. EPA’s Adult Lead Model (ALM)
(U.S. EPA, 2005) and the LeadSpread model developed by the DTSC (DTSC, 1999), have
been developed to evaluate these potential health concerns by estimating blood-lead levels
resulting from contact with lead in various media (e.g., soil, air, food). The blood-lead level is
of interest because most adverse human health effects are correlated in terms of blood-lead
levels (e.g., a blood-lead level of “x” is associated with an increased incidence of adverse
heaith effects). In contrast, risks and adverse healih effects for other chemicals are correlated
simply in terms of chemical intake.

The U.S. EPA’s ALM and DTSC’s LeadSpread model were used to develop health-based
screening levels for outdoor commercial/industrial worker and construction worker exposure to
total lead in soil that are protective of benchmark blood-lead levels established by the DTSC
(DTSC, 1999) and OEHHA (OEHHA, 2009). For commercialfindustrial workers, the health-
based screening level was based on a 90" percentile estimate of a 1 microgram per deciliter
(Mg/dL) incremental change in the blood-lead level of the fetus of an adult worker (OEHHA,
2008). For construction workers, the health-based screening level was based on a 99"
percentile 10 pg/dl. blood-lead level of concern (DTSC, 1999). Leadspread was used
assuming construction work would not be performed by childbearing aduits. Using the ALM,
the health-based screening level for commercial/industrial workers was calculated using U.S.
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EPA-recommended exposure parameters, with adjustments to the blood-lead geometric
standard deviation, baseline blood-lead level, and exposure frequency of adult workers to be
consistent with OEHHA recommendations (OEHHA, 2009). Using LeadSpread, the health-
based screening level for construction workers was calculated using default background
concentrations of lead in other environmental media (e.g., air, food, water) and defauit
exposure parameters recommended by DTSC for use with LeadSpread, with a few
exceptions. Values used in the derivation of the other RBSLs were used in place of the default
LeadSpread values for exposed skin surface area and soil-to-skin adherence factor; the
default LeadSpread values for these parameters are intended for commercial/industrial
workers and adult residents, respectively. Finally, a soil ingestion rate equivalent to

50 percent of the ingestion rate used in the derivation of the other RBSLs was used for
construction workers. This adjustment is consistent with recommended soil ingestion rates by
DTSC for use with LeadSpread for other receptors (i.e., residents and workers). Attachment
B-1 presents the ALM calculations and Attachment B-2 presents the L.eadSpread calculations
used in the derivation of the health-based screening levels for outdoor commercialfindustrial
workers and construction workers, respectively. The resulting health-based screening levels
are summarized in Table C-9.

4.0 RISK-BASED SCREENING LEVELS FOR SOIL VAPOR

As described above, future exposure for the indoor commercial/iindustrial worker was assumed
to be complete for chemicals moving from subsurface vadose zone soil into indoor air.
Similarly, for the outdoor commercial/industrial worker and construction worker assumed to
spend 100 percent of their time outdoors, future exposure was considered compiete for
chemicals moving from subsurface vadose zone soil into ambient air. RBSLs were developed
for soil vapor concentrations to evaluate vapor movement from the vadose zone into indoor or
ambient air.

4.1 RISK-BASED SCREENING LEVELS FOR MOVEMENT OF VOCS TO INDOOR AIR

This section presents the derivation of RBSLs for movement of VOCs in shallow soil vapor to
indoor air for indoor commercial/industrial workers. RBSLs were not derived for construction
workers as these receptors are not considered to spend sufficient time indoors to warrant
evaluation via this exposure pathway. The soil vapor RBSLs developed for indoor air
exposures were based on the methodology for soil vapor CHHSLs for current, common slab
on grade building construction practices in California, in which a building foundation is
separated from underlying soil by a layer of compacted, fine-grained cohesive soil and a layer
of sub-slab gravel (OEHHA, 2005). Transport of chemical vapors from shallow soil vapor into
indoor air is predicted by the Johnson and Ettinger (1991) model. The process followed to
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develop these RBSLs is based on the process presented in Appendix B of the OEHHA
guidance (OEHHA, 2005) and involves three consecutive steps:

1. Calculation of target indoor air concentrations. The equations used to develop the
target indoor air concentrations for indoor commercialf/industrial workers are
presented below, based on the equations presented in Appendix B of OEHHA
(2005), but accounting for the use of DTSC-recommended inhalation rates (DTSC,
2005). Target indoor air concentrations were developed for both cancer risks
(Equation 7) and noncancer adverse health effects (Equation 8):

— TR x BW x ATm x CF:".L”"# (7)
“ " IHR, x EF x EDx CSF,
Where: Cansc = target indoor air concentration for cancer risks (ug/m®)
CFmgug= conversion factor from milligrams to micrograms
All other terms previously defined.
_ THQ x BW x AT;:: x CF;ug—ug (8)
i IHR, x EF x EDx 1/ RfD,
Where: Cis.naz = target indoor air concentration for noncancer hazard (ug/ma3)

All other terms previously defined.

Values of exposure parameters used in the target indoor air concentration calculations are
listed in Table C-10, as obtained from DTSC (2005). The toxicity criteria for cancer risks and
noncancer adverse health effects used in deriving the target indoor air concentrations are
presented in Table C-1.

2. Use of the Johnson and Ettinger (1991) model to calculate chemical-specific, soil

vapor-to-indoor air attenuation factors. The attenuation factors provided by the
Johnson and Ettinger (1991) model relate vapor concentrations in indoor air to
vapor concentrations in the subsurface by accounting for the one-dimensional
convective and diffusive mechanisms of vapor transport from the subsurface into
indoor air. Consistent with OEHHA (2005), the advanced Johnson and Ettinger
model spreadsheets for subsurface vapor intrusion from soil parameterized by U.S.
EPA were used to calculate the attenuation (Attachment C-1). Inputs to the
advanced model spreadsheets include chemical properties, and unsaturated zone
soil properties for sand from OEHHA, 2005; conservative assumptions regarding
other parameters (i.e., structural properties of the building) were based on default
values in the model (OEHHA, 2005).

Calfculation of the soif vapor RBSLs. The soil vapor RBSLs were estimated from
the calculated target indoor air concentrations and attenuation factors using the
following equation:
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RBSL S (9)

soif vepor—fo
ax CF:M—L

Where: RBSLgoiivaperia = risk-based screening leve! for soit vapor, indoor air (ug/L)
Ci = target indoor air concentration (pg/m®)
a = chemical-specific attenuation factor (unitless)
CFmsr = conversion factor from cubic meters to hiters

The target commercial/industrial worker indoor air concentrations, attenuation factors, and soil
vapor RBSLs estimated for the chemicals detected in soil vapor at the Site are presented in
Table C-11.

4.2 RISK-BASED SCREENING LEVELS FOR SOIL VAPOR FOR MOVEMENT OF VOCS TO
AMBIENT AIR

RBSLs were developed for the chemical concentrations in soil vapor to be protective of
potential commercial/industrial worker or construction worker exposure to the concentrations
of these chemicals that may move into ambient air. The process followed to develop these
RBSLs is comparable to the one outlined above for developing soil vapor RBSLs for indoor air
exposure, but involves the use of different models to predict vapor flux and dispersion of
chemicals from subsurface soil vapor to ambient air;

1. Calculation of target ambient air concentrations for both cancer risks and
noncancer adverse health effects. The equations used to develop the target
ambient air concentrations for outdoor commercialfindustrial workers and
construction workers are equivalent to the equations used to develop the target
indoor air concentrations (Equations 7 and 8 above). Values of exposure
parameters used in the target ambient air concentration calculations are listed in
Tables C-5 and C-6 for the outdoor commercialfindustrial workers and construction
workers, respectively. The toxicity criteria for cancer risks and noncancer adverse
health effects used in deriving the target ambient air concentrations are presented
in Table C-1,

2. Use of the X/Q Model to calculate subsurface vapor flux from the target ambient air
concentrations. The X/Q dispersion model presented in “Soil Screening Guidance:
Users Guide and Technical Background Document” (U.S. EPA, 1996b) allows for
the prediction of ambient air concentrations of VOCs from a known or estimated
subsurface vapor emission rate. The relationship established by the X/Q
dispersion model of subsurface vapor flux to ambient air concentration was used to
estimate the subsurface vapor emission rate associated with each target ambient
air concentration:
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C

0i

- X (10)
Where: E; = emission rate (ug/m*sec)
Ca = target ambient air concentration (ug/m®)
X/Q = Dispersion factor (mg/m® per mg/im*sec); calculated from the

inverse dispersion factor as presented in supporting equations in
Attachment A-1.

3. Use of the VOC Emission Model to calculate soil vapor screening levels from
estimated subsurface vapor flux, After the subsurface vapor flux was estimated,
the VOC Emission Model presented in “Soil Screening Guidance: Users Guide and
Technical Background Document” (U.S. EPA, 1996b) was used to estimate the soil
vapor RBSL for ambient air exposures. First, the total solute concentration
associated with soil vapor was estimated as follows:

oT E x\JzmxDaxT

" 2% DaxCF

2w

(11)

Where; C = total solute concentration (ug/cm?®)

E; = emission rate (ug/m>-sec)

Da = chemical-specific effective diffusivity in soil pore space
(cm?/sec); calculated as presented in Attachment A-1, using
site-specific assumptions presented in Attachment A-2 and
chemical-specific parameters presented in Table C-4

T = exposure interval (sec) (equal fo exposure duration)

CFmzemz = conversion factor from square meters to square centimeters

The total solute concentration was then used to derive the soil vapor RBSL via the partitioning
predicted by Henry's law:

cT

RB SL soil vapor—ova = (12)
[(pbx Kd/H')+ Pw/ H+Pa]xCF,, ,
Where: RBSLssitvaporoa= Tisk-based screening level for soil vapor, ambient air (ug/L)
Ob = goil bulk density (g/cm®)
Kd = soil-organic partition coefficient (cm®g)
H’ = Henry’s Law constant (unitless)
Pw = waterfilled soil porosity (unitless)
Pa = air-filled soil porosity (unitless)

CFems..= conversion factor from cubic centimeters to liters
All other terms previously defined.
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The soil vapor RBSLs developed for commercial/industriai workers and construction workers
for inhalation of ambient air are presented in Tables C-12 and C-13, respectively.

4.3 RISK-BASED SCREENING LEVELS FOR TPH AS STODDARD SOLVENT IN SOIL VAPOR

TPH as Stoddard solvent was detected in shallow soil vapor at the Site. To develop RBSLs
protective of potential subsurface vapor movement of Stoddard solvent into indoor or ambient
air, soil vapor RBSLs were developed for the volatile aliphatic and aromatic hydrocarbon
groups in the mixture, and the resulting RBSLs were then weighted and summed to estimate
RBSLs for Stoddard solvent. The process was similar to the apportion method used-to
develop toxicity criteria for Stoddard solvent as described in Section 2.1.1, but applied to the
RBSL.s instead of toxicity criteria. This step was necessary because the chemical properties
used to estimate volatilization are based on the TPH hydrocarbon groups and cannot be
simply averaged. Soil vapor RBSLs were developed for ¢5-c8 aliphatics, ¢8-¢18 aliphatics,
and ¢9-c16 aromatics, using toxicity criteria and chemical properties recommended by DTSC
(DTSC, 2009). Soil vapor RBSLs were not developed for the ¢6-¢8 aromatic fraction,
consistent with previous methods (developing toxicity criteria for TPH mixtures; Section 2.1).
The individual COPCs associated with this fraction (e.g., BTEX) have been analyzed for at the
Site and would be evaluated separately with individual RBSLs for these COPCs.

To develop the soil vapor RBSLs for c5-¢8 aliphatics, ¢c9-c18 aliphatics, and ¢9-¢c16 aromatics,
the DTSC chemical properties for these fractions were used in the advanced Johnson and
Ettinger model spreadsheets to calculate soil vapor-to-indoor air attenuation factors
(Attachment C-1). The chemical properties used in the calculation of RBSLs for ambient air
exposures are listed in Table C-4. The DTSC toxicity criteria for these fractions are presented
in Tables C-11 through C-13 with the resulting soil vapor RBSLs for indoor commercial/
industrial workers, outdoor commercialfindustrial workers, and construction workers,
respectively. The soil vapor RBSLs for these fractions were then weighted in the calculation of
Stoddard solvent RBSLs for all three receptors using previously calculated normalized
percentages. The resulting RBSLs for TPH as Stoddard solvent in soif vapor are presented in
Table C-14.

Worst case RBSLs were also developed assuming Stoddard solvent is composed of 50%
aliphatic and 50% aromatic hydrocarbons (DTSC, 2009) (instead of 80% aliphatics/20%
aromatics identified by ATSDR [1999]), and using the most health-protective RBSLs of the
volatile aliphatic and aromatic hydrocarbon groups within the mixture. For Stoddard solvent,
the RBSLs developed for ¢8-¢18 aliphatics and ¢9-¢c16 aromatics were used, with the resulting
worst case RBSLs calculated as presented in Table C-14.
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5.0 RISK-BASED SCREENING LEVELS FOR GROUNDWATER

RBSLs were developed for the VOCs detected in groundwater to be protective of potential
inhalation exposures to concentrations that may move into indoor air. The RBSLs were
developed independent of the RBSLs developed for soil vapor described in Section 4.0 above
to differentiate vadose zone from groundwater contamination. RBSLs were only developed for
potential vapor movement into indoor air to simplify the analysis since these concentrations
would also be protective of receptors exposed to ambient air (i.e., outdoor commercial/
industrial workers and construction workers),

RBSLs were developed using the Johnson and Ettinger (1991) model for subsurface vapor
intrusion from groundwater. Specifically, the “Calculate Risk-based Groundwater
Concentration” function in the advanced Johnson and Ettinger model spreadsheets
parameterized by U.S. EPA were used to calculate the RBSLs. Inputs to the advanced model
spreadsheets include site-specific unsaturated zone soil properties based on the logs of
borings 125 and 126, which were advanced to groundwater at the Site (approximately 150 feet
bgs). Because similar lithology has been encountered throughout the Site (Section 2.3.2.1 of
the FS), the soil lithologic properties assigned to the Johnson and Ettinger model
spreadsheets based on the lithologic profile from these two borings was considered
representative of site-wide conditions. Conservative assumptions regarding other parameters
(i.e., structural properties of future buildings) were based on default values in the model. All
input parameters provided to the model are summarized in Attachment D-1. The model
spreadsheets used to estimate the RBSLs are provided in Attachment D-2. A summary of the
resulting RBSLs is provided in Table 2 of the FS.

5.1 RISK-BASED SCREENING LEVELS FOR TPH AS GASOLINE IN GROUNDWATER

With TPH as gasoline detected in groundwater at the Site, an RBSL protective of potential
vapor intrusion from groundwater was developed following the same process described above
for TPH as Stoddard solvent in soil vapor (Section 4.3). Groundwater RBSLs were developed
for the volatile aliphatic and aromatic hydrocarbon groups in the mixture as discussed in
Section 5.0 and presented in Attachment D. The resulting RBSLs were subsequently
weighted using calculated normalized percentages, and then summed. The resulting RBSL
for TPH as gasoline in groundwater is presented in Table C-15.

For comparison, a worst case RBSL was also developed assuming gasoline is composed of
50% aliphatic and 50% aromatic hydrocarbons (DTSC, 2009), and using the most health-
protective RBSLs developed for the volatile fractions in the mixture. The RBSLs developed for
€9-¢18 aliphatics and ¢9-¢16 aromatics were used, with the resulting worst case RBSL
calculated as presented in Table C-15.
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6.0 UNCERTAINTY ANALYSIS

Uncertainties are inherent in the development of RBSLs, and the use of these values to derive
estimates of potential cancer risk and noncancer health hazards. In the development of
screening levels, uncertainty arises from a lack of knowledge of toxicity and dose-response of
the chemicals, and the extent to which an individual will be exposed to those chemicals (us.
EPA, 1989). Assumptions are made based on information presented in the scientific literature
or professional judgment. While some assumptions have significant scientific basis, others
have less scientific basis. The assumptions that introduce the greatest amount of uncertainty
in the development of RBSL are discussed below, consistent with U.S. EPA requirements
(U.S. EPA, 1989). Uncertainties associated with other aspects of the risk assessment
process, such as site characterization, data evaluation, and the use of screening levels in risk
characterization, are presented in the report.

6.1 . ENVIRONMENTAL FATE AND TRANSPORT

Fate and transport models were used in the development of RBSLs to predict the movement
of vapors into indoor and ambient air. While some site-specific conditions were incorporated
into the analysis, the models are screening-level models, which typically are conservative and
predict concentrations that overestimate risk. For example, biodegradation of petroleum
hydrocarbon constituents in the vadose zone is not considered by the model. In addition,
conservative assumptions about future building design have been incorporated into the indoor
air model {e.g., slab-on-grade foundations). The development of RBSLs is therefore
dependent on future building conditions being consistent with those included in the model.

6.2 EXPOSURE ASSUMPTIONS AND PARAMETERS

The exposure parameters used to derive the RBSLs are based on reasonable maximum
exposure (RME), which is defined by U.S. EPA as the highest exposure that could reasonably
be expected to occur for a given exposure pathway at a site (U.S. EPA, 1989). The exposure
parameters associated with a RME scenario are therefore highly conservative. For exampie,
under RME conditions, it is assumed that a commercial/industrial worker is present on-site for
250 days per year for 25 years. The use of such upper-bound estimates in the development of
RBSL most likely results in overly protective values.

6.3 ToXiCITY CRITERIA

One of the largest sources of uncertainty in any risk assessment is associated with the
scientific community’s limited understanding of the toxicity of most chemicals in humans
following exposure to the low concentrations generally encountered in the environment. The
majority of available toxicity data are from animal studies, which are then extrapolated using
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mathematical models or multiple uncertainty factors to generate toxicity criteria used to predict
what might occur in humans. Sources of conservatism in the toxicity criteria used in this
evaluation include:

» the use of conservative methods and assumptions to extrapolate from high dose
animal studies to predict the possible response in humans at exposure levels far
below those administered to animals;

» the assumption that chemicals considered to be carcinogens do not have
thresholds (i.e., for all doses greater than zero, some risk is assumed to be
present); and

+ the fact that epidemiological studies (i.e., human exposure studies) are limited and
are not generally considered in a quantitative manner in deriving toxicity values.

The toxicity criteria used in the development of RBSLs were developed using different
methods. The noncarcinogenic criteria (i.e., oral and inhalation RfDs) incorporate multiple
safety factors to account for limitations in the quality or quantity of available data (e.g., animal
data in lieu of human data). These safety factors are applied without regard to available data
on the true likelihood of a variation in human response. Therefore, RfDs may be hundreds of
times smaller than doses that would actually cause adverse health effects. This purposeful
bias in the development of RfDs overestimates the actual potential for noncarcinogenic health
risks for these chemicals.

The carcinogenic toxicity criteria (i.e., oral and inhalation CSFs}) also are developed using
techniques that purposefuily bias the criteria toward heaith conservatism. For example, most
CSFs are based on the premise that cancer data from high dose animal studies will predict
cancer response in humans at dose |levels thousands of times lower. The process also
assumes that the carcinogenicity of a chemical in an animal model is representative of the
response in humans. Finally, the statistical techniques used by regulatory agencies to
extrapolate data from animals to human exposures generaily assume that the dose-response
curve is linear and that the 95% upper confidence limit of the mean of the slope is
representative of the chemical’s carcinogenic potency. In aggregate, these assumptions
overestimate the actual risk estimates such that they are unlikely to be higher, but could be
considerably lower and, in fact, could be non-existent.

A second uncertainty associated with toxicity criteria is the unavailability of RfDs or CSFs for
all chemicals at the Site. RBSLs can only be derived for those chemicals for which the
relevant toxicity criteria are available. In the absence of data for the inhalation route of
exposure, the CSF or RfD for the oral route for these chemicals was used in the evaluation.
As a result, the RBSLs for these chemicals may be over- or underestimated. Further, the use
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of oral toxicity values to assess the dermal pathway introduces additional uncertainty into the
resuits; RBSLs may be overestimated or underestimated using this approach as well. Lastly,
in just a few cases, surrogate chemicals were used to represent the toxicity of other chemicals.
While the selection and use of surrogates for toxicity criteria is not ideal, the surrogates
selected for use in the HHRA were all very closely structurally related to the contaminants they
were chosen to represent. A lack of a toxicity criterion would otherwise remain a data gap.
The degree of uncertainty contributed by the use of surrogates in this manner is unknown but
is not expected to result in significant underestimates of risk.
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TABLE C-1

TOXICITY CRITERIA FOR CHEMICALS OF POTENTIAL CONCERN
Former Pechiney Cast Plate, inc. Facility
Vernon, California

Carcinogenie Toxicity Criteria Chronic Noncarcinogenic Toxicity Criteria
Orat Decmal Inhalation Qral Dermal [nhalation
QOEHHA U.5. EPA Other Final OEHHA OQEHHA .S, EPA 1.8, EPA Other Other Final U8, EPA Other Final OEHHA OEHHA | U.S.EPA | US.EPA Other Other Final
Chemizal Surrogate CSFo’ CSFo’ CSFo® CsFot csed URre! CSFI° URF CSFi* URF? csri® CSEF RIDo® RiDo’ RfDo’ RDd® REL’ RIDP ReC? RIDI* RIG RiDI* REDE
(mgtkg-day)”’ | (markg-day)’ | (markg-dayy' | (makg-dayy* | (maskg-day)’ | peim®y? | (mgrkg-day)? | ugim®)" | (mgrkg-day)'| (uaim’y" | (maikg-day)" | (matka-day)" | (mgikg-day) | (mg/kg.day) | (mgikg-day| (maikg-day)| (wgim’) |(mgikg-day)] (naim’) |(maikg-day)| __(uaim’} {mglkg-day) | (mgfkg-day)
Polychiorinated Biphenyls (PCBs)
\Aroclors
Aroclor-1016 2.00E+00 7.00E-02 NA 2.00E+00 2.00E+00 | 5.70E-04 [ 2.00E+00 2.00E-05 7.00E-D2 NA NA 2.00E+00 7.00E-05 NA 7.00E-05 7.00E-05 NA NA NA NA NA 7O0E-05 7.00E-05
Aroclor-1232 2.00E+00 2.00E+00 NA 2.00E+00 2.00E+00 | 5.70E8-04 | 2.00E+00 | 5.70E-04 | 2.00E+00 NA NA 2.00E+00 NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1248 2,00E+00 2.C0E+00 NA 2.00E+0C 2,00E+00 5.70E-04 2.00E+00 5.70E-04 2.00E+00 NA NA 2,00E+00 NA NA NA NA NA NA NA NA NA NA NA
laroclor-1254 2.00E+00 2.00E+00 NA 2.00E+00 2.00E+00 | 5.70E-04 [ 2.00E+00 5.70E-G4 2,00E+00 NA NA 2.00E+00 2.00E-05 NA 2.00E-05 2.00E-05 NA NA NA NA NA 2.00E-08 2.00E-05
iAreclor-1260 2,00E+00 2.00E+00 NA 2.00E+0G 2.00E+C0 5.70E-04 2.00E+00 §,70E-04 2,00E+00 NA NA 2.00E+0D0Q NA NA NA MNA MA NA NA NA NA NA NA
ioxin-like PCB Congeners
PCB 77 NA® NA 1.30E+01 t 1.30E+01 1.30E+01 NAE NA NA NA 3.80E-03 t 1.30E+01 1.30E+01 NA 1.00E-G5 ¢ 1.00E-05 1.00E-08 MA NA NA NA 4.00E-01  t 1.148-04 1.14E-04
FCB 81 nNal NA 3.90E+01 t]  3.90E+01 3.90E+01 nad NA NA NA 1.14E-02 1 3.90E+01 3.90E+D1 NA 3.33E-06 _t 3.33E-08 3.33E-08 NA NA NA MNA 1.33E-01  t 3.81E-05 3.81E-05
PCB 105 nal NA 3.90E+00 1| 3.90E+00 3.90E+00 NAY NA NA NA 1,14E-03 1t 3.90E+00 3.90E400 MNA 3.33E-05 t 3.33E-05 3.336-05 NA NA MNA NA 1.33E+00  t 3.B1E-04 3.81E-04
PCB i14 Na? WA 3.90E+00 ]| 3.80E+00 3.90E+00 NA? WA WA NA 114E-03 1 3.90E+00 3.90E+00 NA 3.33E-05 ¢ 3.33E-05 3.33E-05 NA MNA NA NA 1.33E+00  t 3.81E-04 3.81E-04
PCB 118 Na® NA 3.90E+00 1| 3.90E+00 3.90E+00 NAZ NA NA NA 1.14E-03 3.90E+00 3.90E+00 MNA 333208 ¢ 3.33E-05 3.33E05 NA NA NA NA 1.33E+00  t 3.B81E-04 3.81E-04
PCB 123 NAl NA 3.90E+00 t 3.80E+00 3.90E+00 NAZ NA NA NA 1.44E-03 3.90E+00 3.50E+00 NA 3.33E-05 ¢t 3.33E-05 3.33E-05 NA NA NA NA 1.33E+00  t 3.81E-04 3.81E-04
PCB 126 Na? NA 1.30E+04 t|  1.30E+04 1.30E+04 N NA NA NA 3.80E+00 1.30E+04 1.30E+04 NA 1.00E-08 ¢ 1.005-08 1.00E-08 NA NA NA NA 4.00E-04 't 1.14€-07 1.14E-07
PCB 1586, 157 NA® NA 3.90E+00 L] 3.80E+00 3.90E+00 NA® NA MNA NA, 1.14E-03 1 3.90E+00 3.90E+00 MNA 333E-05 ¢t 3.338-05 3.33E-05 NA MNA NA NA 1.33E+00  t 3.B1E-04 3.81E-04
PCH 167 NA® A A.90E+00  t| 3.90E+00 3.90E+Q0 NA? NA NA WA 1.14E-03 3.90E+00 3.90E400 MNA 3.33E-05 ¢t 3.33E-05 3.33E-05 NA BNA NA NA 1.33E+00 ¢t 3.815-04 3.85E-04
PCB 159 NAY NA 3.90E+D3 1| 3.90E+03 3.90E+03 Na? NA NA NA 1.14E+00 1 3.90E+03 3.90E+03 NA 3.33E-08 t 3.33E-08 3.33E-08 NA NA NA NA 1.33E-03 ¢t 3.81E-07 3.81E-07
PCB 189 Nat NA 3.90E+00  {| 3,90E+00 3.90E+00 NA NA MA NA 1.14E-03 3.80E+00 3.90E+00 NA 3.33E-05 t 3.33E-05 3.33E-05 NA NA MA NA 1.33E+00 ¢ 3.81E-04 3.81E-04
= “piuxin-like PCB Congeners (TEQ) 1.30E+05 NA NA 1.30E+05 1.30E+05 {3.80E+01 1.30E+05 NA NA NA NA 1,30E+05 NA 1.0CE-09 a 1.00E-08 1.00E-09 | 400E-05 | 1.14E-08 NA NA NA NA 1.14E-08
{ “etals
“llArsenic 1.50E+00 1.50E+00 NA 1.50E+00 1.50E+00  §3.305-03 | 1.20E+01 4.30E-03 1.51E+01 NA NA 1.20E+01 3.00E-04 NA 3.00E-04 3.00E-04 | 1.50E-02 | 4.20E-06 NA NA NA NA 4.29E-08
Bariom NA NG WA NC NC NA NA NC NC NA NA NC 2.00E-01 W 2.00E-01 2.00E-01 NA MA NA NA 500E-01 b 1.43E-04 1.43E-04
Beryllium NA NA NA NA NA 2.40E-03 8.40E+00 2.40E-03 B.40E+Q0 NA NA 8.40E+00 2.00E-C3 NA 2.00E-03 2.00E-03 7.00E-03 | 2.00E-CB 200E.02 5.71E-06 NA NA 2.00E-08
Cadmium - NA NA NA NA NA 4,20E-03 |  1.50E+01 1.BOE-03 6.30E+00 MNA NA 1.502+01 5.00E-04 NA 5,00E-04 5.00E-04 | 2.00E-02 | 5.71E-06 NA, NA 1.00E-02 a 2.86E-06 5.71E-08
otal Cr
{inhalaticn slope factor)
Chromium Hl
Chromium (total} (oral reference dose) NA NA NA NA NA NA NA 1.20E-02 4,20E+01 WA NA 4.20E+01 1.50E+00 NA 1.50E+00 1.50E+00 NA NA WA NA NA 1.50E+00 1.50E+00
Chromium V] NA NA, A hA hA 1.50E-01 5.10E+02 8.40E-02 2.94E+02 NA MNA 5.10E+02 3.00E-03 NA 3.00E-03 3.002-03 | 200E-01 | 5.71E-G5 | 1.00E-01 [ 2.B6E-05 NA NA 5.71E-05
Cobalt NA NA NA NA NA NA NA NA NA 9.00E-03 p 3.15E+01 3.15E+01 NA 3.00E-04 p | 3.00E-04 3.00E-04 NA NA hA MA S6.00E-03 p 1.1ME-06 1.71E-06
Copper NA NC NA NC NC NA NA NC NC NA NA NC NA 4.00E-02 h 4.00E-02 4.00E-02 NA NA NA NA NA 370ED2 r 3.70E-02
Lead NA NA NA NA NA NA NA NA NA NA MNA A NA NA NA NA NA NA NA NA NA NA& NA
Mercuric chlcride
Mercury {oral reference dose) NA NA NA NA NA NA NA NA NA NA NA NA 3.00E-04 NA 3.00E-04 3.00E-D4 | 3,00E-02 | 8.57E-05 NA NA NA NA 8.57E-06
Malybdenum NA NA, ha A NA hA NA NA NA NA NA NA 5.00E-03 NA 5.00E-03 5.00E-03 NA NA NA NA MNA 5.00E-03 r 5.00E-03
Nickel NA NA NA NA NA 2 60E-04 9.10E-01 NA NA NA NA 9.10E-01 2.00E-02 NA 2,00E-02 2.00E-02 5.00E-02 | 1.43E-05 NA NA 9.00E-02 a 2.57E-05 143E-05
Selenium NA NA NA NA NA NA NA NA NA NA NA NA 5.00E-03 NA 5.00E-03 5.00E-03 | 2.00E+01 | 5.71E-03 NA NA NA NA 571E-03
Silver NA NG NA NC NG NA NA NC NC NA NA NC 5.00E-03 NA 5.00E-03 5.00E-03 NA NA NA NA WA 5.00E-03 r 5.00E-03
Thatlium NA NA NA NA NA NA NA NA NA NA NA NA 6.50E-08 NA 8,50E-05 5.50E-05 NA NA NA NA NA 8.00E-05 r 8.00E-05
[Vanadium NA NA NA NA NA NA NA NA, NA NA NA A NA JO0E-03 h | 7.00E-03 7.00E-03 NA NA NA hA NA JO0E-03 r 7.00E-D3
Zinc NA, NG NA NC NC NA MA NC MNC NA NA NC 3.00E-01 NA, 3.00E-01 3.00E-01 NA NA NA NA NA 300E-01 r 3.00E-01
Total Petroleurn Hydrocarbons (Apportion Method)
TPH as gasoling NA NA NA NA NA NA NA NA NA NA NA NA NA 5.30E-02 calc] 5.30E-02 5.30E-02 NA NA NA NA 4.50E+02 calc| 1.30E-01 calc| 1.30E-01
TPH as diesel NA hA WA hA A NA MNA NA NA NA NA NA NA 5,70E-01 cale| 5.70E-01 5.70E-01 NA NA NA NA 1,30E+02 calc| 3.60E-02 calc| 3.60E-G2
TPH as moter ol NA NA NA NA NA NA NA NA, NA NA NA NA NA 1.51E+00 calc| 1.51E+00 1.51E+00 NA NA MNA A NA calc NA, cale NA
TPH as Stoddard solvent NA NA NA NA NA NA NA NA NA NA NA . NA NA 6,90E-02 calc| 6.90E-02 6.90E-02 NA NA NA NA 3.80E+02 calc| 1.10E-01 calc| 1.10E-01
TEPH NA NA NA NA NA NA NA NA NA NA NA MNA NA 8.90E-01 calc| B8.50E-01 8.90E-01 NA NA NA NA 8.70E+01 calc| 2.50E-02 calc| 2.50E-02
c6-c10 hydrocarbons A NA NA NA NA NA NA NA NA NA NA NA WA 5.30E-02 calc| 5.30E-02 5.30E-02 NA NA NA NA 4.50E+02 calc| 1.30E-01 cale| 1.30E-01
c10-c20 hydrocarbons NA NA NA NA NA NA NA NA NA NA NA NA NA 2.90E-0% calc| 2.90E-01 2,90E-01 NA NA A NA 1.70E+02 calc| 4.80E-02 cale 4.80E-02
c10-c28 hydrocarbons NA NA NA NA NA NA NA NA NA NA NA NA NA 7.20E-0% cale| 7.20E-01 7.20E-01 NA NA NA NA 9.80E+01 calcf 2.80E-02 calc{ 2.B0E-02
121-c28 hydrocarbons NA NA NA NA NA NA WA NA NA NA NA NA NA 1.31E+00 calc| 1.31E+00 1,31E+00 NA NA NA NA, NA cale NA calc NA
... |[Total Petroleum Hydrocarbons (Worst Case)}
TPH as gasoline NA NA NA NA NA NA NA NA NA NA NA NA NA 2.20E-02 calc| 2.20E-02 2.20E-02 NA NA NA NA 1.80E+02 calc] 5.00E-02 calc| 5.00E-02
TPH as diesel NA NA NA NA NA NA NA NA NA NA NA NA NA 5.20E-02 calc] 5.20E.02 5.20E-02 NA NA NA NA 1,B0E+02 calc] 5.00E-02 calc]| 5.00E-02
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TABLE C-1

TOXICITY CRITERIA FOR CHEMICALS OF POTENTIAL CONCERN
Former Pechiney Cast Plate, Inc. Facility
Vernon, Califernia

Carcinogenic Toxicity Criteria Chronic Noncarcinogenic Texlcity Criterla
Oral Dermal Inhalation Oral Dermal Inhalation
OEHHA U.S.EPA Other Final OEHHA OEHHA US.EPA | US.EPA Other Other Final U.S, EPA Other Final OEHHA | OBHHA | US.EPA| US.EPA Other Other Final
Chemical Surrogate CSFo' CSFo® CSEo’ CsFo C8Fd® URF! csFif URF? CSEf URF? CSE® csFi* RfDa* RfDo* RiDo’ RfDd® REL' R Ric? RiDI® Rric’ RMDi* RMI*
(mg/kg-day)” | (mg/kg-day)’| (markgday)' | (moikg-dayy | (malkg-day)’ | aim®y® {(maka-dayy’ | e’y | (maikg-day)*] (pgim)" | (matkg-day)* | (markg-day)’ | (mgikg-day) | (mgikg-day) | (mglkg-day}| (mgikg-day)| (pa/im’} [(mgikg-day)| (ugim’) | (matkg-day)i _(wgim’) {mgfkg-day} | {mg/kg-day}

TPH as motor oil NA NA NA NA NA NA NA NA NA NA NA NA NA 1.02E+0Q0 cale| 1.C2E+00 | 1.02E+00 NA NA NA NA NA  cale] NA  cale NA
T°H as Stoddard solvent NA NA NA NA NA NA NA NA NA NA NA NA NA 2.20E-02 calc| 2.208-02 2,20E-02 NA NA, NA NA 1.80E+02 calc] 5.00E-G2 calc] S5.00E-02
TEPH NA NA NA NA NA NA, NA NA NA NA NA NA NA 5.20E-02 cale| 5208-02 5.20E-02 NA NA NA NA 1.80E+02 calc] 5.00E-02 calc} 5.00E-02
c6-c10 hydrocarbons NA NA NA NA NA NA NA NA NA NA NA NA NA 2.20E-02 calg| 2.20E-02 2.20E-02 NA NA NA NA 1.80E+02 calc{ 5.00E-02 calcf 5.00E-02
c10-c20 hydrocarbons NA NA NA NA NA NA NA NA NA NA NA NA NA 5.20E-02 calc| 5.20£-02 5.20E-02 NA NA NA NA 1.80E+D2 calc] 5.00E-02 calc S5.00E-02
c10-¢28 hydracarbens NA NA NA NA NA NA, NA NA NA NA NA NA NA 5,20E-02 cale| 5.20E-02 5.20E-02 NA NA NA NA 1.80E+02 calc] 5.00E-02 calc| 5.00E-02

c21-c28 hydracarbons NA NA NA NA NA NA, NA NA NA NA NA NA NA 1,02E+00 cale| 1.02E+00 1.02E+00 N& NA NA NA $.80E+02 calc NA calc NA

Volatile Organic Compounds (voc‘s}
Acetone NA NA NA NA NA NA NA NA NA NA NA NA 9.00E-01 NA 9,00E-t1 9.00E-01 NA NA NA NA 3.10E+04 _ a B.86E+00 8.86E+00
Benzene 1.00E-01 5.50E-02 NA 1.00E-0% 1.00E-01 | 2.90E-05| 1.00E-01 7.80E-08 2.73E-02 NA NA 1.00E-01 4.00E-03 NA 4.00E-03 4.00E-03 [ 6.00E+01 | $¢.71E-02 | 3.00E+01 | 8.57E-03 NA NA 1.71E-02
2-Butanone (MEK) NA NA NA NA NA NA NA NA NA NA NA NA 6.00E-01 NA 6,00E-01 6.00E-01 NA NA 5.00E+03 | 1.43E+00 NA NA 1.43E+00
n-Butylbenzene NA NA NA NA NA, NA NA NA NA NA NA NA NA 4.00E-02 n | 4.00E-02 4,00E-02 NA NA NA NA NA 400E-G2 4.00E-02
sec-Bulylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA 4.00E-02 a | 4.00E-02 4.00E-02 NA NA NA NA NA 400E-02 r 4.00E-02
Carbon Tetrachloride 1.50E-01 1.30E-01 NA 1.50E-01 1.50E-01 | 4.20E-05 | 1.50E-01 1.50E-05 5.25E-02 NA NA 1.50E-01 7,00E-C4 NA 7.00E-04 7.00E-04 | 4.00E+01 | 1.14E-02 NA NA 1.00E+02 a 5.43E-02 1.14E-02
Chloroform 3,1CE-02 NA NA 3.10E-02 3.10E-02 | 5.30E-06 | 1.90E-02 | 2,30E-05 8.05E-02 NA NA 1.90E-02 1.00E-02 NA 1,00E-02 1.00E-02 | 3.00E+02 | B.5YE-02 NA NA 9.80E+01 & 2,80E-02 8.57E-02
1.2-Dichlorcethane {EDC) 4.70E-02 9.10E-02 NA 4.70E-02 470E-02 | 210E-05| 7.20E-02 | 2.60E-05 | 9.10E-02 NA NA 7.20E-02 NA 2.00E-02 p | 2.00E-02 2.00E-02 NA NA NA NA 2.40E+03  a 6.86E-01 6.86E-01
1,1-Dichlaraethylene NA NA NA NA NA NA NA NA NA& NA NA NA 5.00E-02 NA 5.00E-02 5.00E-02 | 7.00E+01 | 2.00E-02 | 2,00E+02 | 5.71E-02 NA NA 2.00E-02
cis-1,2-Dichloroethylene NA NC NA NC NG NA NA NC NC NA NA NC NA 1.00E-02 p | %.00E-02 1.00E-02 NA& NA NA NA NA 1.00E-02 r 1,00E-02
Ethylbenzene 1.10E-02 NC NA 1.10E-02 1,10E-02 | 2.50E-06 | 8.70E-03 NA NA NA NA 8.70E-03 1.00E-04 NA 1.00E-01 1.00E-01 | 2.00E+03 | 571E-01 | 1.00E+03 | 2.86E-01 NA NA 571E-M
«lsopropylbenzene NA NC NA NC NC NA NA NC NC NA NA NG 1.00E-01 NA 1.00E-01 1.00E-01 NA NA 4.00E+02 | 1.14E-0% NA NA 1.14E-01
_?sopropylluluene Isopropylbenzene NA NC NA NC NC NA NA NC NC NA NA NG 1,00E-01 NA 4.00E-01 1.00E-01 NA NA 400E+02 | 1.14E-01 NA NA 1.14E-01
“Waghthalene NA NA NA NA NA 3.40E-05] 1.20E-01 NA NA NA NA 1.20E-01 2.00E-02 NA 2.00E-02 2,00E-02 | 9.00E+C0 | 2.57E-03 | 3.00E+00 | 8.57E-04 NA NA 2.57E-03
n-Propylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA 4.00E-02 n | 4.00E-02 4.00E-02 NA NA NA NA NA 4.00E-02 T 4.00E-02
Tetrachloroethylene {PCE) 5.40E-01 NA NA 5.40E-01 540E-01 | 5.00E-06] 2.10E-02 NA NA NA NA 2.10E-02 .00E.02 NA 1.00E-02 1.00E-02 | 3.50E+01 | 4.00E-02 NA NA 2,70E+02 a 7.71E-02 1.00E-02
Toluene NA NA NA NA NA NA NA NA NA NA NA NA 8.00E-02 NA 8.00E-02 #,00E-02 | 3.00E+02 | B.57E-02 | 5.00E+03 | 1.43E+00 NA NA 8.5TE-02
1,1,1-Trichloraethane NA NC NA NG NG NA NA NC NC NA NA NC 2.00E+00 NA 2.00E+00 | 2.00E+QG NA NA 5.00E+03 | 1.43E+00 NA NA 1.43E+00
Trichloroethylene (TCE) 5.90E-03 NA NA © 5.90E-03 590E-03 | 2.00E-06] 7.00E-03 NA NA NA NA 7.00E-03 NA 3.00E-04 n | 3.00E-04 3.00E-04 | 6.00E+32 | 4.71E-D1 NA NA NA NA 1.75E-01
1,3,5-Trimelhylbenzene

1,2,4-Trimethylenzene {oral reference dose} NA NA NA NA NA NA NA NA NA NA NA NA NA 5.00E-02 p | 5.00E-02 5.00E-02 NA NA NA NA 7.00E+00 p 2.008-03 2,00E-03
1,3,5-Trimethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA 5.00E-02 p | 5.00E-02 5,00E-02 NA NA NA NA 6.00E+00 p 1.71E-03 1.718-03
Taotal Xylenes NA NA NA NA NA NA NA NA NA NA NA NA 2.00E-01 - 2.00E-01 2.00E-01 [ 7.00E+G2 | 2.00E-01 [ 1.00E+02 | 2.86E-02 NA NA 2.00E-01
m,p-Xylenes Xylenes (total) NA NA NA NA NA NA NA NA NA NA NA NA 2.00E-(1 - 2.00E-01 2,00E-01 | 7.00E+02 | 2.00E-04 [ 1.00E+02 | 2.88E-02 NA NA 2.00E-01
|l0-Xylene Xylenes (total) NA NA NA NA NA NA NA NA NA NA NA NA 2.00E-C1 -- 2.00E-01 2.00E-01 | 7.00E+02 | 2.00E-01 | 1.00E+DZ | 2.8BE-02 NA NA 2.00E-01

Noles:
1, Office of Environmental Health Hazard Assessment {OEHHA), 2010, Toxicity Criteria Database; or OEHHA, 2008, Chronic Reference Exposure Levels,
2, U.S. EPA, 20104, Integrated Risk Information System (IRIS) database.
3. Other U.S. EPA or LS. Deparimen} of Health and MHuman Services foxicity criteria, as recommended or provided for specific chemicals in U.S. EPA, 2009k, Regional Screening Levels {RSLs) for Ghemical Contaminants at Superfund Sites, April, or U.S. EPA, 2004c, Region 1X Preliminary Remediation Geoals (PRGs).
Apporlion Method and Worst-Case toxicity criteria for TPH mixlures calcutated as described in Section 2.1 and Tables C-2 and C-3,
a Toxicity value from ATSDR, as provided in U.S. EPA, 2010b, Regiona! Screening Levels
h Toxicity value from HEAST, as provided in U.S. EPA, 2010b, Regional Screening Levels
n Toxicity value from NCEA, as provided in U.S. EPA, 2004, Region 9 Prelimipary Remediation Goals
p PPRTV used as loxicity value, as provided in U.S. EPA, 2010b, Regional Screening Levels
r Toxicity value derived via soute-extrapolation, as recommendec by DTSE (2009)
t GSFos, URFs, RFDos, and RiCs for dioxin-like PCB congeners calculated oy muitiplying the corresponding eriteria for dioxin TEQ by the congener-specific WHO 2005 loxic equivatency factors (TEFs) (Van den Berg et al., 2008)

4, The final criteria is selected, in order, from OEHHA, IRIS, and lhen other U.S. EPA texicity criteria sources.

5. In the derivation of dermat toxicity factors, gastrointestinal absorplion efficiency was assumed to be 100 percent for all chemicals.

8. CSFis calculated from URFs as follows: CSFi = (URF % 70 kg ¥ 1000 pg/mg)#{20 rn"'.fday}. unless grovided by OEHHA Toxicily Criteria Dalabase.

7. The final oral reference dose is selected, in order, from RIS and then other U.S. EPA toxicity criteria sources.

8. RfDis calculated from RfCs as follows: RIDi = RIC x (0.001 mg/pg} x (20 m®/day){7G kg}, unless route-extrapclated from an RfDo as indicated.

9, CSFas and CSFis for dioxin-like PCB congeners are available from OEMHA's Toxicity Criteria Database, bul these criteria are based on the clder {since-replaced) WHOQ 1997 TEFs

Abbreyvijations:
C8Fd = dermal cancer slope factor
. CSFi = inhalation cancer slope factor
CSFo = oral cancer slope factor
* HEAST = Health Effects Assessment Summary Tables
mg/kg-day = milligrams per kilogram per day
wg/m® = micrograms per cubic meter

AMEC Geomatrix, Inc.
KMOG27,003,00F 5201 1\Appendix CVappendix C_Tablas and A Page 2 of 3




TABLE C-1

TOXICITY CRITERIA FOR CHEMICALS OF POTENTIAL CONCERN
Former Pechiney Cast Plate, Inc. Fagility
Vernon, California

Carcinogenic Toxlcity Criteria Chronic Noncarcinogenic Toxicity Criteria
Oral Dermal Inhalation Qral Dermal Inhalation
OEHHA U.5. EPA Other Final OEHHA OEHHA U5, EPA .5, EPA Other Other Final U.S, EPA Qther Final OEHHA OEHHA U.S, EPA | L.5.EPA Other Other Final
Chemical Surrogate CSFo’ CSFof C5Fo’ CSFo' csrd’ URF' . csrit URF? GSFi* URF® CSFit cseit RfDa” RiDS’ RiDo’ RMd® REL RIDI* RIC? RD{® Ric? RIDI® . RiDi*
tmg/kg-dayy” | (mgrkg-day)’ | makg-day)’ | ima/ko-day)" | (mg/kg-day)” | ugim’)” | (moikg-dayy' | (e’ | (moikg-day)’|  uoim® | (mgikg-day) | imglkg-day)* | (mgikg-day) | {mg/kg-day) | (mg/kg-day) | (matkg-day)| (aim®) |(mpikg-day)| (ugim*) |(mglkg-day)] _(ugim’) {mylkg-tay) | {mgfkg-day)

NA = not available

NC = noncarcinogenic

NCEA = National Center for Environmental Assessment
PPRTV = Provisional Peer-Reviewed Toxicity Value
RfC = reference concentration

RfDd = dermal reference dose

RfDi = inhalation reference dose

RiDo = cral reference dose

REL = reference exposure level

URF = unit risk factor

U.8. EPA = United States Enviranmental Protecticn Agency

References:
Department of Toxic Substances Condrol (DTSC), 2009, DTSC Recommented Methadology for Use of U.S. EPA Regiona! Screening Levels (RSLs) in HHRA risk assessment process at Department of Defense Sites ané Facilities, Human and Ecological Risk Division, HHRA Note Number 3, May 6.
Sacramento, California, June 16.
Office of Environmenial Health Hazard Assessment (OEHHA), 2008, Chronic Reference Exposure Levels, December, <http:/wenw,cehha,ca,goviairchironic_rels/AliChrels.himl>.
OEHHA, 2010, CEHHA Toxicity Criteria Database, Califernia Envirenmental Protection Agency, <http:fiwww.oehha.ca.govitisk/chemicaldatafindex.asp>.
United States Environmental Protection Agency {U.S. EPA}, 2004, Region IX Preliminary Remediation Goals (PRGs), October.

U5, EPA, 20103, inlegrated Risk [nformalion Systern (IRIS) en-line database, <hiip/iwww.epa.goviris>.
U.S. EPA, 2010b, Regional Screening Levels for Chermical Centaminants at Superfund Siles, Regiens 3, 6, & 9, Oak Ridge Nationa! Laboratory, November, <htip:/fwww.epa.govireg3hwmd/riskhuman/rb-concentration_table/index.htrm>.
Van den Berg, M., et al., 2006, The 2005 Werld Health Organization Reevaluation of Human and Mammalian Texic Equivalency Faclors for Dioxins and Diexin-Like Compounds, Toxicological Sciences, 93(2): 223-241, October
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TABLE C-2

APPORTION METHOD TOXICITY CRITERIA FOR TPH MIXTURES
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

DTSC-recommended Toxicity Criteria (2009)
(RfDY
RMDo RO RIC
Hydrocarbon Range (matkg-day) | (mg/kg-day) | {ug/m3)
¢5-¢B Aliphatics 0.04 0.2 700
c8-c18 Aliphatics 0.1 0.086 300
©19-¢32 Aliphalics 2 — -
c2-ci6 Aromalics 0,004 % 0.014 50
¢17-¢32 Aromatics 0.03 -- -
Aliphatic/Aromalic Normalized Percentages Estimated for Each Hydrocarbon
Perceniages {A)* Percentages Estimated for Each Hydrocarbon Range (P Range (NP®
Carbon chains
(total number of c5.c8 | C9-C18 | €19-C32 | C&-C18 | C17-C32 |Percent Sum| C5.C8 Co-G18 { C13-C32 | C£o-C16 | C17-G32 | Final RfDo { Einal REDi | Final RIC
Chemical carbons [HC)? Aliphatics | Aromatics ] Aliphatics [ Atiphatics | Aliphatics [ Aromalics | Aromatics {ZP) Aliphatics | Aliphatics | Aliphatics | Aromatics | Aromatics | (matkg-day) | (mgikg-day) | (ua/im®)
[TPH as gasoling c6 to 10 {5) 65% 35% 39% 26% 0% 14% 0% 79% 45% 33% 0% 8% 0% 0.053 0.13 450
TPH as gasoline (in groundwater) c6 1o €12 {7) 65% 35% 28% 37% 0% 20% 0% 85% 33% 44% 0% 24% 0% -F -5 -
TPH as diesel c10to c24 (15} 65% 35% 0% 39% 26% 16% 19% 100% 0% 39% /70% | 26% 7 0% | 16% /30% [ 19% /0% .57 0.065 230
TPH as motor ofl c23 to c40 (18} 75% 25% 0% 0% 42% 0% 14% 56% 0% 0% 75% 0% 25% 1.51 -- -
TPH as Stoddard solvent c7 toc12(6) B0% 20% 27% 53% 0% 13% 0% 93% 28% 57% 0% 14% 0% 0.069 011 380
TEPH (diesel and moter oil) c10to c40 (31) 70% 30% 0% 20% 32% 7% 15% 74% 0% 27% 1 75% [ 43% /0% | 9% /25% | 2t% /0% 0.88 0.068 240
cb-¢10 hydrocarbons c6 to ciD (5) 65% 35% 36% 26% 0% 14% 0% 79% 49% 33% 0% 8% 0% 0.053 043 450
c10-c20 hydrocarbons c1Cto c20 (1%) 65% 35% 0% 53% 12% 22% 13% 100% 0% 53% /70% [ 12% /0% [ 22% /30% | 13% /0% 0.29 0.068 230
ct0-c28 hydrecarbons c1Gto c28 (19) 65% 35% 0% 31% 4% 13% 22% 100% 0% 31% /70% | 34% /0% [ 13% /30% | 22% /0% 0.72 0,068 230
c21-c28 hydrocarbons 2% to c28 (8) 65% 35% 0% 0% 65% 0% 5% 100% 0% 0% 65% 0% 35% 1.31 -- -
Notes: Equations:
1. RIDi calculated from RfC as follows: RIDI = RIC x {0,001 mg/pg) x (20 m3/day)/(70 kg)
2. For siles at which naphthalene and the methylnaphthalenes have been evaluated individually, an RID of 0.03 mg/kg-day can be used for c8-c18 HC Px
aramatics per DTSC (2009). Naphihalene has been analyzed for at the Site, but not the methyinaphihalenes. RfDo of 0.004 mg/kg-cay therefore P === v 4 NP, =%— RfD = Z (NP, x RID ,)
used, ¥ HC Z ‘Px
3, Carbon chain sizes associated with each non-discrete TPH mixture determined as follows:
TPH as gasoline - ¢6 to c10; approximate composition based on information provided by ATSDR (1999) (c6 to ¢10-12} and WS, EPA (1296) See Section 21,1
(<6 to c10); c6 to c12 used for TPH as gasoline in groundwater based on carbon chain lengths specified in groundwater data tables {Appendix A).

TPH as diesel - ¢10 to c24; approximate compaosition based cn informaticn provided by ATSDR (1999) (c8-12 to c24-26) and U.5, EPA (1996)
(c10to c28)
TPH as motor oll - ¢23 to ¢40; approximate compesition based on informatlon provided by SFRWQCB (2008} (c24 to c40) and Curtis and Thompkins (2009)
TPH as Stoddard solvent - €7 to ¢12; composifion provided by ATSDR (1999)
TEPH - ¢12 to c40; approximate cemposition based on information provided by Curtis and Thompkins (2009)
4, Aliphatic/aromatic percentages associated with each non-discrete TPH mixture determined as follows:
TPH as gasoline - composition provided by ATSOR {1899): “...a general hydrocarbon distribution consisting of 4-8% alkanes, 2-5% alkenes, 25-40% isoalkanes, 3-7% cycloalkanes, 1-4% cycloalkenes, and 20-50% aromalics.” Assumed 35%
aromatic compasltion as a mid-point,
TPH as diesel - composHion provided by ATSDR (1989): "The compasiticn consisls of approximately 84% aliphatic hydrocarbons (straight chain alkanes and cycloalkanes}, 1-2% unsaturated hydrecarbons (alkenes), and 35% aromatic hydrocarbons
(including alkylbenzenes and 2-, 3-fing aromatics).”
TPH as mefor oil - Ne compaositien infermation provided by ATSDR {1599). Used composition informaltion of diesel as surrogate.
TPH as Stoddard solvent - composition provided by ATSDR (18%9) - "Steddard solvent consists of 30-50% linear and branched alkanes, 30-40% cycloalkanes, and 10-20% aromalic hydrocarbons.” Assumed 80% aliphatlic/20% aromaiic to be
conservative.
TEPH - Based on the composition of diesel and motor eil.
c6-c10, ¢10-¢20, c10-c28, and c21-¢28 hydrocarbons - Used composition infarmation of gasoline or diesel {(65% allphatics, 35% aromalics) as surrogate.
5. A second set of normalized percentages was estimated for TPH as diesel, TEFRH, c10-c20 hydrecarbons, and ¢10-¢28 hydrocarbens for use in estimating their respective inhalation RiDs and RICs to account for the low velatility/lack of inhalation
toxicily eriterda of the c19-¢32 aliphatics and c17-c32 aromalics. The normalized percentages were re-calculated excluding these two groups.
6. Toxicity criteria not developed for TPH as gascline in groundwaler. Normalized percentages estimated to calculate groundwater RBSL as presented in Table C-15.

Abbreviations:
RfC = reference concentration
RIDi # inhalation reference dose
RiDo = oral reference dose
TPH = total pelroleum hydrocarbons
-- = Toxicity criteria not available or not developed due to low volatility of the hydrocarbons in the range or mixture. CTSC does not reccmmend performing a quantitative evaluation of inhalation exposure for ¢17+ hydrocarbons because of the
significant uncertainty involved (DTSC, 2009).

References:
Agency for Toxic Substances Disease Registry (ATSDR), 1998, Toxicclogical Profile for Total Petroleum Hydracarbons (TPH), U.S, Department of Health and Human Services, September,
Curlis and Thompkins, 2009, Phone Corespondence between Curlis and Thompkins Analyfical Laboratory and AMEG Geomalrix, Inc. regarding compaosition of TPH.
Depariment of Toxic Subslances Conlro! (DTSC), 2009, Evaluating Human Health Risks from Tolal Peiroleum Hydrocarbans (TPH), Interim Guidance, Human and Ecological Risk Division, California Department of Toxic Substances Conlrol,
Sacramento, California, June 16.
Regional Water Quality Controt Board, San Francisco Bay Region (SFRWQCB), 2008, Screening for Envirenmental Concerns at Sites with Contaminated Soil and Groundwater, Interim Final, Revised, May.
Linited States Environmental Protection Agency {U.S. EPA), 1996, Method 80158, Norhalogenated Organics Using GCIFID, Revision 2, December, hitp:/www.accustandard.com/asi/pdfsfepa_methods/8015b.pdf.
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TABLE C-3

WORST CASE TOXICITY CRITERIA FOR TPH MIXTURES
Former Pechiney Cast Plate, Inc. Facility

Vernon, California

DTSC-recommended Toxicity Criteria (2009)

RfDo RfDI" RfC
Hydrocarbon Range (mg/kg-day) {mg/kg-day) (pg/m3)
c5-¢8 Aliphatics 0.04 0.2 700
¢9-¢18 Aliphatics 0.1 0.088 300
¢19-c32 Aliphatics 2 -~ -
c8-c18 Aromatics 0.004 0.014 50
¢17-c32 Aromatics 0.03 - -

Most Health-Protective Most Health-Protective Most Health-Protective Final Toxicity Criteria
RfD, RfD, RfC (RID or RfC)
RfDg 4 RfDy ar RD; RID. RIC,, RiCq RfD, RID; REC
Chemical Carbon Chains? | (maglkg-day) | (mafkg-day) | (ma/kg-day) | (mgrka-day) (pgim®) (ng/im?) {mg/kg-day) | {(mg/kg-day) {sgim®)

TPH as gasoline ¢B to ¢10 0.04 0.004 0.086 0.014 300 50 0.022 0.05 180
TPH as diesel ¢10 to c24 0.1 0.004 0.086 0.014 300 50 0.052 0.05 180
TFH as motor oil ¢23 to ¢40 2 0.03 - -- -- - 1.02 - -
TPH as Stoddard solvent c7 tocl2 0.04 0.004 0.086 0.014 300 50 0.022 0.05 180
TEPH {diesel and motor oil} ¢10 to ¢40 0.1 0.004 0.086 0.014 300 50 0.052 0.05 180
c6-c10 hydrocarbons c6 to c10 0.04 0.004 0.086 0.014 300 50 0.022 0.05 180
c10-¢20 hydrocarbons ¢i0to c20 0.1 0.004 0.086 0.014 300 50 0.052 0.05 180
c10-c28 hydrocarbons ci0toc28 0.1 0.004 0.086 0.014 300 50 0.052 0.05 180
c21-c28 hydrocarbons c21 to c28 2 003 - - - -- 1.02 e -
Notes: Eguations:
1. RfDi calculated from RfC as follows: RfDi = RfC x {0.001 mg/ug) x {20 m3/day)}{70 kg) )
2. For sites at which naphthalene and the methylnaphthalenes have been evaluated individually, an RfD of RfD =(0.5x% RfDa!) +- (0_5 ® RfDar)

0.03 mg/kg-day can be used for ¢9-c16 aromatics per DTSC (2009). Naphthalene has been analyzed

for at the Site, but not the methylnaphthalenes. RfDo of 0.004 mg/kg-day therefore used. See Section 2.1.2.
3. Carbon chain groups associated with each non-discrete TPH mixture determined as described in

Section 2.1.1 and Table C-2.

Abbreviations;
REC = reference concentration
REDi = inhalation reference dose
RfDo = oral reference dose
TPH = total petroleumn hydrocarbons
-- = Toxicity criteria not available or not developed due to low volatility of the hydrocarbons in the range or mixture. DTSC does not recommend performing a guantitative evaluation
of inhalation exposure for c17+ hydrocarbons because of the significant uncertainty involved {(DTSC, 2008).

References:
Department of Toxic Substances Control (DTSC), 2008, Evaluating Human Heaith Risks from Total Petroleum Hydrocarhons (TPH), Interim Guidance, Human and Ecological Risk
Division, California Department of Toxic Substances Control, Sacramento, California, June 186,

AMEC Geomalrix, In¢,
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TABLEC-4

PHYSICOCHEMICAL CONSTANTS FOR CHEMICALS OF POTENTIAL CONCERN
Former Pechiney Cast Plate, Inc. Facility
Vernen, California

Organic
Log Octanol- Henry's Law Diffusivity Diffusivity Carhnngpartiliun Molecular Darmatl Soil
Water Coeffitient Constant in Air in Water Coaffisient Weight Absarption
Chemical {log Kow) {H) (DA {Dw} (Koc) . Ay {ABSds}
{unitless) Ref [atm-m’.’mnle} Refl (cm’.'sec] Ref (cmz.'sec] Raf (Likg) Rel {gimole) Ref — Ref
Polychiorinated Biphenyls {PCBs)
Aroclors -
Aroclor-1016 5.13 1 2.9E-G4 5 2.2E-02 5 5.4E-06 5 3.3E+04 5 257.9 i 0.15 12
Aroclor-1232 3.20 1 8.6E-04 1 NA - 7.2E-06 1 6.8E+02 1 221 t 0.15 12
Aroclor-1248 6.06 1 2.9E-03 1 MA - 6.6E-06 1 44E+05 1 288 1 0.15 12
Arocior-1254 6.04 1 20E.03 5 1.68-02 5 5.05-086 ] 28E+05 5 327 1 0.15 i2
Aroclor-1260 6.51 1 1.9E.04 5 3.7E-02 5 5.3£.06 ] 2.9E#05 5 370 1 0.15 12
Dioxin-like PCE Congeners
FCB 77 6.72 1 9.4E-06 14 NA - NA - T.8E+04 14 291.99 14 0.15 12
PCB 81 NA - 2,2E-04 14 NA - NA - 7.8E+04 14 291.99 14 0.15 12
FCB 105 .92 1 2.8E-04 14 NA - HNA - 1.3E+0S 14 326.44 14 Q.15 12
PCB 114 NA - 1.9E-04 14 NA - Na - 1.3E+05 14 326.44 14 Q.15 12
FCB 118 NA - 2.9E-04 14 NA - NA - 1.3E+05 14 326.44 14 0,15 12
PCB 123 NA “ 1.8E-04 14 NA - NA - 1,3E+05 i4 326.44 14 0.15 12
PCB 126 NA - 1.9E-04 14 NA = NA - 1.3E+05 14 326.44 14 0.15 12
FPCB 156, 157 NA - 1.4E-04 14 NA - NA - 2.1E+05 i4 360.88 14 0,15 12
PCB 167 NA - 1.6E-04 14 NA - NA - 21E+05 14 360,88 4 0.8 12
PCB 169 NA - 1.6E-04 14 NA - NA - 2.1E+08 14 360.88 i4 0.15 12
PCB 189 NA “ 1.4E-04 14 NA - NA - 35EH)5 14 39533 i4 Q.15 12
Dioxin-like PCB Congeners (TEQ) NA -~ NA - NA - NA - NA - NA - 0.15 12
|Metals
Arsenic NA - NA - NA - NA - NA — 78 4 0.04 2
Barium NA - NA - NA - NA -= NA - 137 4 0.01 3
Berylfium NA - NA - NA - NA - NA - S.01 4 0.0 3
Cadmium NA - NA - NA - NA - NA - 112 4 0.001 8
Chromium (total) NA -~ NA - A - NA - NA = 52 4 0.01 3
Chromiurn VI NA - NA - A - NA - NA - 62 4 12131 3
Cobalt NA - NA - - NA - NA - NA - 59 4 0. 3
Copper NA - NA - NA -~ NA - NA - 64 4 .01 3
Lead NA - NA - NA -~ NA - hA - 207.2 4 0.01 3
tlercury NA - 1.1E-02 3] 3,1E-02 [ 6.3E-06 <] 5.2E+01 g 200.59 [ 0.1 3
Molybdenum MNA - NA - NA - NA - NA - 95.94 4 0.0% 3
Nicke] NA - NA - MNA - NA - A - 59 4 0.0002 2
Selenium NA - NA - NA - NA - NA - 78 4 0.0% 3
ISilver NA - NA - NA - NA - NA - 108 4 4.01 3
Thallism NA - NA - NA - NA - NA - 204 4 4.01 3
Vanadium NA - NA - NA - NA - NA - 51 4 0.01 3
Zinc NA - NA - NA - NA - NA - &4 4 0.01 3
Aliphatic and Aromatic Hydrocarbons
c5-c8 Aliphalics NA - 8.0E-01 i3 1.0E-01 13 1.0E-05 13 4.0E+03 13 HNA - A -
c9-Gi6 Aliphatics NA - 1.9E+80 13 1.0E-01 13 1.0E-05 13 2.5E+05 13 NA - NA =
c9-ci6 Aromalics NA - 1.2E-02 13 1.0E-01 13 1.0E.05 13 2.5E+03 13 HA = NA -
Volatile Organic Compoungs (VOCs}
Acetone -0.24 10 3.9E-05 ] 1.2E-01 2] 1.1E-05 [}] 5.8E-01 5] 58,08 ] 0.1 3
Benzene 2.13 10 5.5E-03 6 8.8E-02 -] 9.8E-06 [ 5.9E+01 6 78.11 6 0.1 3
2-Butanone {MEK} 0.40 i 5.6E-05 10 8.1E-02 g 9.8E-06 [ 2.3E+00 6 7231 ] &1 3
n-Butylbenzene 4.35 ki 1.3E-02 ;] 5.7E-02 [ 8.1E-06 [ 1.1E+03 6 i34.22 [ 41 3
Isec-Bulylbenzene 4.24 1 1.4E-02 8 5.7E-02 =] 8.1E-06 3} 8.7E+02 [ 134.22 & a1 3
Carbon Tetrachioride 2.73 3 3.0E.02 i0 7.8E-02 8 8.8E-06 6 1.7E+02 B 153,82 [ 0.1 3
Chioroform 1.92 10 3.7E-03 [ 1.0E-01 & 1.0E-0% 6 4.0E+01 8 1i8.36 -] 0.1 3
1,2-Dichloreethane (ECC) 1.47 3 9.8E-04 10 1.0E-01 8 9.9E-06 6 1.7E+01 E 98.96 & 0.1 3
1,1-Dichloraethylene 213 10 26E-02 2] 9.0E-02 ] 1.0E-05 & 5,8E+Q1 ] 95.94 8 0.1 3
cis-1,2-Dichloreeihylene. 1.86 3 4.1E-03 10 7.4£-02 8 1.18-05 -] 3.6E+01 8 98.94 8 a.1 3

AMEC Geomalrix, Inc.
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TABLE C-4

PHYSICOCHEMICAL CONSTANTS FOR CHEMICALS OF POTENTIAL CONCERN
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Organit:
Log Octanol- Herry's Law Diffusivity Ditfusivity CarhongPart's!iun Malecular Dermal Soil
Water Coefficient Constant in Air in Water Coeflicient Waight Absorption
Chemical (log Kow) {H) o (Dw} {Koc) {MW} (ABSds)
{unitless) Rel | (atm-m¥male) | Ref [emIsec) Rel [em®sec) Ret {Likg} Ref {g/mole) Ref — Ref

Eihylbenzene 3.14 10 7.9E-03 8 7.58-02 6 7.9E-06 [ 36E+02 5] ?06.17 ] 01 3
Isopropyibenzene 360 1 1.2E+00 6 6.8€-02 ] 7.1E.05 6 4.9E#02 6 120.19 3] 0.1 3
Isoprepyioluene 4,10 7 1.1E-02 11 58E-02 7 7.3E-06 7 41E+03 11 134,22 4 0.1 3
iNaphthalene 3.36 10 4.8E-D4 6 5.8E-02 3} 7.5E-06 6 2.0E+03 3] 128.18 5] 0.1 3
n-Propylbenzene 3.62 1 1.1E.02 6 6.0E-02 -] 7.8E-06 6 5.6E+D2 [3 12019 6 0.1 3
Tetrachlorcethylene (PCE) 267 0 1.8E-02 ] 7.2E-02 -] B.2E-06 ] 1.6E+02 6 165.83 B8 0.1 3
Toluane 275 0 £.6E-03 6 8.7E-02 -] 8.6E-08 & 1.8E+02 6 92.14 8 .1 3
1.1,1-Trichloroeihane 248 10 1.7E-02 5 7.8E-02 ] 8.8E-06 o) £.1E+Q2 3] 133.4 6 a1 3
Trichtoroethylene (TCE) 2.7 10 1.0E-02 5} 7.9E-02 & 9.1E-06 § 3. 7E+02 6 131,39 6 a1 3
1,2,4-Trimethylbenzene 3.72 f §.1E-03 6 £.1E-02 B 7.9E.06 & 1.4E+03 [ 1202 3] 01 3
1,3.5-irmethylbenzena 3.54 1 8.9E-03 ) 8.0E-02 & 8.7E-06 =) 1.4E+03 [:] 120.2 6 0.1 3
Total Xylenes 3.17 10 7.3E-03 g 7.0E-G2 9 7.9E.06 g 2.0E+02 g 106,17 9 0.1 3
m.p-Xylenes 3.20 1 7.6E-03 8 7.7E:02 6 8.4E-06 3] 3.9E+02 6 106.17 6 0.1 3
o-Xylene 3.13 1 5.2E.03 & B.7EDZ 6 1.0E-05 [ 3.6E+02 6 106.17 3] 0.1 3

Notes;

1, Montgomery, J.H., 2000, Groundwater Chemicals Desk Reference {Third Edition), Lewis Publishars, New York.

2. DEHHA, 2005, Human Exposure-Based Screening Levels Developed to Aid Estimation of $leanup Gests fer Centaminated Soil,

3.DTSC, 1999, Preliminary Endangerment Assessment Guidance Manual, Califernia Environmental Proteclion Agency, Deparlment of Toxic Substances Control, Sacramento, California.

4. Budavari, 5., A, Smith, P. Heckelman, J. Kinnearsy, and M.J. O'Neil, 1996, The Merck Index: An Encyclopedia of Chemicals, Drugs, and Biclogicals, 12th Edition, Chapman & Hat, June,

5. LS. EPA, 2000, User's Guide for the Johnson and Etlinger (1991) Madel for Subsurface Vaper Intrusion Into Bulldings (Revised), Decembar.

6. U.S. EPA, 2003, lJser's Guide for the Johnson and Ettinger (1991) Model for Subsurface Vaper Intrusion into Bulldings (Revised), December.

7. Pennsylvania Depariment of Environmental Protaction, 2010, Chemical and Physical Property Database, <hitp:#avww. depreporlingsves. state.pa.us/ReporiServeriPages/Repontyiewer.aspx?%2ICPF

8. L1.5. EPA, 20044, Risk Assessment Guidance for Superfund, Violume 1 Human Health Evaluation Manual {Part E, Supplemental Guidance for Dermal Risk Assessment), Final.

9.1).5, EPA, 2084b, Region IX Prefiminary Remediation Goals (PRGs), October.

10. U.S. EPA, 1586, Sail Screening Guidance: Technical Background Dosument. Office of Solid Waste and Emergency Response, EPA/540/R-95/126, May.

11. Toxicotogy Data Network {TOXNET), 2040, Hazardous Substances Data Bank {HSDB), National Library of Medicine, <htip:ftoxnet.nim,nih.gevicgi-bin/sisfitmigen?HSDE>.

12. DTSC, 2005, Recommended DTSC Default Exposure Faclors for Use in Risk Assessment at Galifemnia Military Facililies, Human and Ecological Risk Division, HHRA
Note Number 1, October 27.

13. DTSC, 2008, Evaluating Human Heallh Risks from Total Pelroleum Hydrocarbons (TPH], Interim Guidance, Human and Ecological Risk Division, California Department of Texic
Substances Controt, Sacramente, Califomia, June 16.

4, LL5. EFA, 2010, Regional Screening Levels for Chemical Contaminants 8t Superfund Sites, Regions 3, 6, & 9, Oak Ridge Mational Laboratory, Movember,
<hitp:ihwww.epa.govireg3hwmd/risivhuman/rb-concentration_tablefindesx. htm>.

Abbreviations:
alm-m*mole = atmospheres - cubic meter per male
cmiisec = square cenlimeters per second
g/male = grams per mole
L/kg = liters per kilogram
NA = not available
Ref = reference
— = not applicable
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TABLEC-5

EXPOSURE PARAMETERS USED IN DEVELOPING RISK-BASED SCREENING LEVELS FOR

OUTDOOR COMMERCIAL/INDUSTRIAL WORKERS

Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Exposure Parameter Units Value
GENERAL EXPOSURE PARAMETERS
Exposure Frequency (EF) daysfyear 250
Exposure Duration (ED) years 25
Body Weight (BW) kg 70
Averaging Time (AT) days 25,550 (carcinogens)
9,125 (no'ncarcinogens)

PATHWAY-SPECIFIC PARAMETERS

Incidental Scil Ingestion

Soil Ingestion Rate (IRy)

mg/day 100

Dermal Contact with Soil

Exposed Skin Surface Area (SA;) cm’/day 5,700

Soil-to-Skin Adherence Factor (SAF) mg/cm? 0.2

Absorption Fraction (ABSds) unitless Chemical-specific (see Table C-4)
Inhalation of Suspended Soil Particulates

Inhalation Rate (IMR;) m*/day 14 (over an 8 hour workday)
Particulate Emission Factor {PEF) m/kg 1.32x10°

Inhalation of Vapors in Qutdoor Air

Inhalation Rate (IHR,) m°/day 14 (over an 8 hour workday)

Abbreviations:

cm?/day = centimeters squared per day

kg = kilograms
m“/day = cubic meters per day

m>/kg = cubic meters per kilogram
mg/cm2= milligrams per squared centimeters

mg/day = milligrams per day

AMEC Geomatrix, inc.
Page 1 of 1



TABLE C-8

EXPOSURE PARAMETERS USED IN DEVEL.OPING RISK-BASED SCREENING LEVELS

FOR CONSTRUCTION WORKERS
Former Pechiney Cast Plate, Inc. Facility

Vernon, California

Exposure Parameter Units Value
GENERAL EXPOSURE PARAMETERS
Exposure Frequency (EF) days/year 250
Exposure Duration (ED) years 1
Body Weight (BW) kg 70
Averaging Time (AT) days 25,550 {carcinogens)
365 (noncarcinogens)
Pathway-Specific Parameters
Iincidental Soil Ingestion
Soil Ingestion Rate (IR,) mg/day 330
Dermal Contact with Soil
Exposed Skin Surface Area (SA,) cm?/day 5,700
Soil-to-Skin Adherence Factor (SAF) mg/em? 0.8
Absorption Fraction (ABSds) unitless Chemical-specific (see Table C-4)
Inhalation of Vapors in Ambient Air
Inhalation Rate (IHR;) m*/day 20 (over an 8 hour workday)

Inhalation of Suspended Soil Particulates

Particulate Emission Factor (PEF)

m/kg

1.0x10°

fnhalation Rate (IHR,)

m*/day

20 (over an 8 hour workday)

Abbreviations:

cm’/day = centimeters squared per day

kg3 = kilograms

m’/day = cubic meters per day

m>/kg = cubic meters per kilogram

mg/cm? = milligrams per squared centimeters
mg/day = milligrams per day

AMEC Geomatrix, Inc.
Page 1 of 1



TABLE C-7

RISK-BASED SCREENING LEVELS FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL -

OUTDOOR COMMERCIAL/INDUSTRIAL WORKER

Former Pechiney Cast Plate, In¢. Facility
Vernon, California

, Soit RBSL -
Dermal Inhalation Oral Dermal Inhalation Outdoor
Oral Cancer Cancer ]Cancer Slope| Reference | Reference | Reference | Absorption Commercialndustrial
Slope Factor | Slope Factor Factor Dose Dose Dose Factor Molecular | Henry's Law
Chemical (CSF,) {CSFd) {CSFy (RiDo) {RfDd}) (RfDi) ABS Weight Constant | vog? 2| Cancer Noncancer
{mgikg-day)” | (mg/kg-day)’| (ma/kg-day)’ | (mgfkg-day)| (mg/kg-day) | (mgikg-day) {-) {g/mole) | (atm-m*/mole) {mg/kg) {mg/kg)
Polychiorinated Biphenyls (PCBs}
Arociors
Aroclor-1016 2 2 2 7.00E-05 7.00E-05 7.00E-05 0.15 2.6E402 2.9E-04 No 5.3E-01 2.6E+01
Aroclor-1232 2 2 2 NA NA NA 0.15 2.2E+02 8.6E-04 No 5.3E-01 -
Arocior-1248 2 2 2 NA NA NA 0.15 2.96+02 2.9E-03 No 5.3E-01 -
Aroclor-1254 2 2 2 2.00E-05 2.00E-05 2.00E-05 0.15 3.3E+02 2.08-03 No 5.3E-01 7.5E+00
Aroclor-1260 2 2 2 NA NA NA 0.15 3.7E+02 1.9E-04 No 5.3E-01 -
Dioxin-iike PCB Congeners
PCB 77 13 13 13 1.00E-05 1.00E-05 1.14E-04 0.15 2.9E+02 8.4E-06 No 8.1E-02 3.8E+00
h’CB 81 39 39 39 3,33E-06 3.33E-06 3.81E-05 0.15 2.9e+02 2.2E-04 No 2.7E-02 1.3E+00
!|PCB 105 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.3E+02 2.8E-04 No 2.7E-01 1.3E+01
ilPCB 114 3.9 3.5 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.3E+02 1.9E-04 No 2.7E-01 1.3E+01
HF’CB 118 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.36+02 2.9E-04 No 2.7E-01 1.3E+01
IF’CB 123 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.3E+02 1.9E-04 No 2.7E-01 1.3E+01
PCB 126 13,000 13,000 13,000 1.00E-08 1.00E-08 1.14E-07 0.15 3.3E+02 1.9E-04 No 8.1E-05 3.8E-03
PCB 156, 157 3.9 3.8 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.6E+02 1.4E-04 No 2. 7E-01 1.3E+01
PCB 167 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.6E+02 1.6E-04 No 2.7E-(H 1.3E+01
PCB 169 3900 3900 3900 3.33E-08 3.33E-08 3.81E-07 0.15 3.6E+02 1.6E-04 No 2.7E-04 1.3E-02
PCB 189 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 4.0E+02 1.4E-04 No 2.7E-01 1.3E+01
Dioxin-like PCB Congeners (TEQ) 130,000 130,000 130,000 1.00E-0% 1.00E-09 1.14E-08 0.15 NA NA No 8.1E-06 3.8E-04
Metals
Arsenic 1.5 1.5 12 3.00E-04 3.00E-04 4.29E-06 0.04 7.5E+01 NA No 1.3E+00 2.1E+02
Barium NC NC NC 2. 00E-01 2.00E-01 1.43E-04 0.01 1.4E402 NA No NC 1.6E+05
IICadmium NA NA i5 5.00E-04 5.00E-04 5.71E-06 0.001 1.1E+02 NA No 1.8E+03 5.0E+02
"Chromium (total) NA NA 42 1.50E+00 1.850E+00 1.50E+00 0.01 5.2E+01 NA No 6.4E+02 1.4E+06
"Cobalt NA NA 3.5 3.00E-04 3.00E-04 1.71E-06 0.01 5.9E+01 NA No 8.5E+02 2.7E+02
|[COpp6f NC NC NC 4.00E-02 4 00E-02 3.70E-02 0.01 6.4E+01 NA No NC 3.7E+04
(Mercury NA NA NA 3.00E-04 | 3.00E-04 | 8.57E-06 0.1 2.0E+02 1.1E-02 No - 1.4E+02
||Molybdenum NA NA NA 5.00E-03 5.00E-03 5.00E-03 0.01 9.6E+01 NA No - 4.6E+03
”Nickel NA NA 0.91 2.00E-02 2.00E-02 1.43E-05 0.0002 5.9E+01 NA No 3.0E+04 1.8E+04
Silver NC NC NC 5.00E-03 5.00E-03 5.00E-03 0.01 1.1E+(2 NA No NC 4.6E+03
Thallium NA NA NA 6.50E-05 6.50E-05 8.00E-05 0.01 2.0E+02 NA No — 6.0E+01
Vanadium NA NA NA 7.00E-03 7.00E-03 7.00E-03 0.01 5.1E+01 NA No — 6.4E+03
Zing NC NC NC 3.00E=-01 3.00E-01 3.00E-01 0.01 6.5E+01 NA No NC 2.8E+056

K:A10627.003.00F S, 201 1\Appendix ClAppendix C_Tables and Allachmeants
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TABLE C-7

RISK-BASED SCREENING LEVELS FOR CHEMICALS OF POTENTIAL CONGCERN IN SOIL -

OUTBOOR COMMERCIAL/IINDUSTRIAL WORKER

Former Pechiney Cast Plate, Inc. Facility
Vernon, California

- Soil RBSL .-
Dermal Inhalation Oral Dermal Inhalation Qutdoor
Oral Cancer Cancer |Cancer Slope| Reference | Reference | Reference | Absorption Commerciallindustrial
Slope Factor | Slope Factor Factor Dose Dose Dose Factor Molecular | Henry's Law
Chemical {CSF,} (CSFd) (CSF; {RfDo} (RfDd) (RfDi) ABS Weight Constant VOoc?? | Cancer | Noncancer
(malkg-day)” (n'lgi’kg-t:lay]'1 {mglkg-day)" {mglkg-day)i (mg/ka-day) | {mgikg-day) (=) (g/mole) (atm-malrno[e) (mylka) (mg/kg)
Total Petraleum Hydrocarbons (Apportion Method)
TPH as gasoline NA - NA NA 5.30E-02 5.30E-02 1.30E-01 0.1 NA NA Yes - 2.5E+04
TPH as diesel NA NA NA 5.70E-01 5.70E-01 6.50E-02 0.1 NA NA No -~ 2 7E+05
TPH as motor oil NA NA NA 1.51E+00 | 1.51E+00 NA 0.1 NA NA No - 7.2E+05
TPH as Stoddard solvent NA NA NA 6.90E-02 6.90E-02 1.10E-01 0.1 NA NA Yes - 3.3E+04
TEPH NA NA NA 8.90E-01 8.90E-01 6.80E-02 0.1 NA NA No - 4.2E+05
c6-¢10 hydrocarbons NA NA NA 5.30E-02 5.30E-02 1.30E-01 0.1 NA NA Yes -~ 2.5E+04
#c10-c20 hydrocarbons NA NA NA 2.90E-01 2.90E-01 6.50E-02 0.1 NA NA No - 1.4E+05
c10-c28 hydrocarbons NA NA NA 7.20E-01 7.20E-01 6.50E-02 0.1 NA NA No - 3.4E+05
c21-¢28 hydrocarbons NA NA NA 1.31E+00 1.31E+Q0 NA 0.1 NA NA No - 8.3E+05
Total Petroleum Hydrocarbons (Worst Case}
TPH as gasoline NA NA NA 2.20E-02 2.20E-02 §5.00E-02 0.1 NA NA Yes - 1.1E+04
TPH as diesel NA NA NA 5.20E-02 5.20E-02 5.00E-02 0.1 NA NA No - 2.5E404
TPH as motor oil NA NA NA 1.02E+00 1.02E+00 NA 0.1 NA NA No - 4.9E+05
TPH as Steddard solvent NA NA NA 2.20E-02 2.20E-02 5.00E-02 0.1 NA NA Yes - 1.1E+04
TEFPH NA NA NA 5.20E-02 5.20E-02 5.00E-02 0.1 NA NA No -~ 2.5E+04
c6-c10 hydrocarbons NA NA NA 2.20E-02 2.20E-02 5.00E-02 0.1 NA NA Yes - 11E+04
c10-c20) hydrocarbons NA NA NA 5.20E-02 5.20E-02 5.00E-02 0.1 NA NA No -- 2.5E+04
10-c28 hydrocarbons NA NA NA 5.20E-02 5.20E-02 5.00E-02 0.1 NA NA No - 2.5E+04
c21-c28 hydrocarbons NA NA NA 1.02E+00 1.02E+00 NA 0.1 NA . NA MNo e 4.8E+05
Volatile Organic Compounds (VOCs) 3
Acetone NA NA NA 9.00E-01 9.00E-01 8.86E+00 0.1 5.8E+01 3.9E-05 Yes - 4.3E405
Benzene 0.1 0.1 0.1 4.00E-03 4.00E-03 1.71E-02 0.1 7.8E+01 5.5E-03 Yes 1.3E+0Q1 1.9E+03
[In-Butylbenzene NA NA NA 4.00E-02 4.00E-02 4.00E-02 0.1 1.3E+02 1.3E-02 Yes - 1.9E+04
||sec-Butbeenzene NA NA NA 4.00E-02 4.00E-02 4.00E-02 0.1 1.3E+02 1.4E-02 Yes - 1.9E+04
[Ethylbenzene 3.011 0.011 0.0087 1.00E-01 1.00E-01 5.71E-01 0.1 1.1E+02 7.9E-03 Yes 1.2E+02 4.8E+04
||Isupropylbenzene NC NC NC 1.00E-01 1.00E-01 1.14E-01 G.1 1.2E+02 1,2E+00 Yes NC 4.8E+04
[isopropylicluene NC NC NC 1.00E-01 1.00E-01 1.14E-01 0.1 1.3E+02 1.1E-02 Yes NC 4 8E+04
((Naphthalene NA NA 0.12 2.00E-02 2.00E-02 2.57E-03 0.1 1.3E+02 4.8E-04 Yes - 9.6E+03
n-Propylbenzene NA MNA NA 4.00E-02 4.00E-02 4.00E-02 0.1 1.2E+02 1.1E-02 Yes - 1.5E+04
Tetrachloroethylene (PCE) 0.54 0.54 0.021 1.00E-02 1.00E-02 1.00E-02 0.1 1.7E+02 1.8E-02 Yes 2.5E+00 4.8E+03
Toluene NA NA NA 8.00E-02 8.00E-02 8.57E-02 0.1 9.2E+Q1 6.6E-03 Yes - 3.8E+04
Trichloroethylene (TCE} 0.0059 0.0059 0.007 3.00E-04 3.00E-04 1.71E-01 0.1 1.3E+02 1.0E-02 Yes 2.3E+02 1.4E+02
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TABLE C-7

OUTDOOR COMMERCIALANDUSTRIAL WORKER
Former Pechiney Cast Plate, Inc, Facility

Vernon, California

RISK-BASED SCREENING LEVELS FOR CHEMICALS OF POTENTIAL CONGERN IN SOIL -

. Soll RBSL -
Dermal Inhalation Oral Dermal Inhalation Outdoor
Oral Cancer Cancer |Cancer Slope| Reference | Reference | Reference | Absorption Commercialfindusérial
Slope Factor | Slope Factor Factor Dose Dose Dose Factor Molecular | Henry's Law
Chemical (CSFy) (CSFd) (CsFy {RfDo) (RfDd) (REDI) ABS Weight Constant | voc?* | Cancer | Noncancer
(mgikg-day)” | (mg/kg-day)” | (mgikg-day)” |(mgikg-day)| (mg/kg-day) {mg/kg-day) () (g/mote) | {atm-m*mote) (mgfkg) (mg/kg)
1,2,4-Trimethylbenzene NA NA NA 5.00E-02 5.00E-02 2.00E-03 0.1 1.2E+(Q2 6.1E-03 Yes — 2.4E+04
1,3,5-Trimethylbenzene NA NA NA 5.00E-02 5.00E-02 1.71E-03 0.1 1.2E+02 5.9E-03 Yes - 2.4E+Q4
Total Xylenes NA NA NA 2.00E-01 2.00E-01 2.00E-01 0.1 1.1E+02 7.3E-03 Yes - 9.6E+04
mip-Xylenes NA NA NA 2.00E-01 2.00E-01 2.00E-01 0.1 1.1E+02 7.6E-03 Yes - 9.6E+04
"o-Xylene NA NA NA 2.00E-(1 2.00E-01 2.00E-01 0.1 1.1E+02 5.2E-03 Yes - 9.6E+04
Notes:

1. Risk-based screening levels (RBSL) calculated using the methodology presented by OEHHA, 2005, Human-Exposed-Based Screening Numbers Developed o Aid Estimation of Cleanup

Costs for Contaminated Soil, January.

2. Chemicals identified as a volatile organic compound (VOC) if the melecular weight is less than 200 g/imoie and the Henry's Law Constant is greater than 1x10% atm-m®mole. Volatile TPH
identified on the basis of analytical methods for the TPH mixture in soil vapor. The inhalation pathway is nof evaluated in the RBSL for VOCs in soil. A particulate emission factor (PEF)
of 1.316x10° m®/kg is used in the derivation of RBSLs for a}l non-volatile chemicats.

3. Inhalation pathway not incorporated into the development of soil RBSLs for VOCs. Volatilization of chemicals from the subsurface to ambient air evaluated using RBSLs developed for

soil vapor {Table C-12).

Abbreviations:
atm-m*mole = atmospheres - cubic meter per mole
g/mole = grams per mole
ma/kg = milligrams per kilogram
mg/kg-day = milligrams per kilogram - day
NA = not available
NC = noncarcinogenic
-- = not applicable

KA30627,003.0FS_ 201 ppendix C\Appendix &_Tables and Allachments

Eguations:

RBSL

TR x BW x AT,

CF

kg —mg

soil ~risk
ED x EF x[(lR‘ x CSF,

}

(SA: x SAF x ABS xCSF,,J+(

CF

kg =g

THQ x BW x AT,

IHR , x CSF, )
PEF

RBSL

soil —haz =
ED x EF » L x IR,
R, CF,

See Seclion 3.1

g g

)
RD,

CF,

kg~mg

SAsxSAFxABSJ+(

1 IHR,
R, PEF
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TABLE C-8

RISK-BASED SCREENING LEVELS FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL -
CONSTRUCTION WORKER
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Inhalation Oral Dermatl Inhalation Soil RBSL --
Oral Cancer | Dermal Cancer | Gancer Slope| Reference Reference | Reference | Absorption Construction Worker
Slope Factor | Slope Factor Factor Dose Dose Dose Factor |Molecular| Henry's Law
Chemical (CSF;} (CSFd}) (CsFy {RfDo) (RfDd) {RIDi) ABS Weight Constant \elork Cancer Noneancer
) (mgfkg-day)” | (mg/kg-day)”® | (mg/kg-day)”| (mg/kg-day) | (mg/kg-day) | (mg/kg-day) (-} {g/male) {(atm-m*mole) {mg/kg) (mgikg) |
Polychlorinated Biphenyls (PCBs)
Aroclors
lAroclor-1016 2 2 2 7.00E-05 7.00E-05 7.00E-05 0.15 2.6E+02 2.9E-04 No 3.5E+00 6.9E+00
lAroclor-1232 2 2 2 NA NA NA 0.15 2.2E+02 8.6E-04 No 3.5E+00 —
IAroclor-1248 2 2 2 NA NA NA 0.15 2.9E+02 2.9E-03 No 3.5E+00 -
Aroclor-1254 2 2 2 2.00E-05 2.00E-05 2.00E-05 0.15 3.3E+02 2.0E-03 No 3.5E+00 2.0E+00
IAroclor-1260 2 2 2 NA NA NA 0.15 3.7E+02 1.9E-04 Na 3.5E+00 -
Dioxin-like PCB Congeners
PCB 77 13 13 13 1.00E-05 1.00E-05 1.14E-04 0.15 2.9E+02 9 4E-06 No 5.3E-01 1.0E+00
{FCB 81 39 39 39 3.33E-086 3.33E-06 3.81E-05 0.15 2.9E+02 2.2E-04 No 1.8E-011 34E-01
IPCB 105 3.9 39 3.9 3.33E-05 3 33E-05 3.81E-04 0.15 3.3E+02 2.8E-04 No 1.8E+00 3,4E+00
PCB 114 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.3E+02 1.9E-04 No 1.8E+00 3.4E+00
PCB 118 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.3E+02 2.9E-04 No 1.8E+00 3.4E+00
PCB 123 3.9 3.8 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.3E+02 1.9E-04 No 1.8E+00 3.4E+00
PCB 126 13,000 13,000 13,000 1.00E-08 1.00E-08 1.14E-07 0.15 3.3E+02 1.9E-04 No 5.3E-04 1.0E-03
[[PCB 156, 157 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.5E+02 1.4E-04 No 1.8E+00 3.4E+00
(lPce 167 3.9 3.9 3.9 3.33E-05 3.33E-05 3.81E-04 0.15 3.86E+02 1.6E-04 No 1.8E+00 3.4E+00
[iPCB 189 3900 3800 3900 3.33E-08 3.33E-08 3.81E-07 0.15 3.8E+02 1.6E-04 No 1.8E-03 3.4E-03
PCB 189 3.9 3.9 3.9 3.33E-08 3.33E-05 3.81E-04 0.15 4.0E+02 1.4E-04 No 1.8E+00 3.4E+00
Dioxin-like PCB Congeners (TEQ) 130,000 130,000 130,060 1.00E-0% 1.00E-09 1.14E-08 0.15 NA NA No 5.3E-05 1.0E-04
Metals
IArsenic 1.5 1.5 12 3.00E-04 3.00E-04 4.29E-08 0.04 7 5E+01 NA No 71E+00 1.6E+01
Barium NC NC NC 2.00E-01 2.00E-01 1.43E-04 0.01 1.4E+02 NA No NC 7.2E+02
Cadmium NA NA 15 5.00E-04 5.00E-04 5.71E-06 0.001 1,1E+02 NA No 2 4E+01 2.5E+01
Chromium (total) NA NA 42 1.50E+00 1.50E+00 1.50E+00 0.01 5.2E+01 NA No 8.5E+00 3.9E+05
Cobalt NA NA 31.5 3.00E-04 3.00E-04 1.71E-08 0.01 5,9E+01 NA No 1.1E+01 7.9E+Q0
Copper NC NC NC 4. 00E-02 4.00E-02 3.70E-02 0.01 6.4E+01 NA No NC 1.0E+04
Mercury NA NA NA 3.00E-04 3.00E-04 8.57E-06 0.1 2.0E+02 1.1E-02 No - 2.1E+01
Molybdenum NA NA NA 5.00E-03 5.00E-03 5.00E-03 0.01 8.8E+01 NA No — 1.3E+03
Nickel NA NA 0.91 2.00E-02 2.00E-02 1.43E-05 0.0002 5.9E+01 NA No 3.9E+02 7.2E+01
Silver NC NC NC 5.00E-03 5.00E-Q3 5.00E-03 0.01 1.1E+02 NA No NC 1.3E+03
Thallium NA NA NA 6.50E-05 6.50E-05 8.00E-05 0.01 2.0E+02 NA No - 1.7E+01
\anadium NA NA NA 7.00E-03 7.00E-03 7.00E-03 0.01 5.1E+01 NA No - 1.8E+03
Zinc NC NC NC 3.00E-01 3.00E-01 3.00E-01 0.01 6.5E+01 NA, No NC 7.8E+04
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TABLE C-8

RISK-BASED SCREENING LEVELS FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL -
CONSTRUCTION WORKER
Former Pechiney Cast Plate, Inc, Facility
Vernon, California

Inhalation Oral Dermal inhalation Soil RBSL' --
Oral Cancer | Dermal Cancer | Cancer Slope| Reference | Reference | Reference | Absorption Construction Worker
Slope Factor | Slope Factor Factor Dose Dose Dose Factor Molecular| Henry's Law
Chemical {CSF,) {CSFd) (CSFy, (RfDo) (RfDd) {RIDi) ABS Weight Constant voc?? Cancer Noncancer

(mgfkg-day)" | (mgfkg-day)” |(mgikg-day)”| (mgikg-day) | (mgikg-day) | (mg/kg-day) () | (g/mole) | (atm-m*/mole) {mgikg) {mg/kg)
Total Petroleum Hydrocarbons (Apportion Method)
TPH as gasoline NA NA NA 5.30E-02 ~ 5.30E-02 1.30E-01 0.1 NA NA Yes - 6.9E+03
TPH as diesel NA NA NA 5.70E-01 5.70E-01 6.50E-02 0.1 NA NA No - 8.1E+04
TFH as motor oil NA NA NA 1.51E+00 1.51E+00 NA 0.1 NA NA No -- 2.0E+05
[TPH as Stoddard solvent NA NA NA 6.90E-02 6.90E-02 1.10E-01 0.1 NA NA Yes - §.0E+03
TEPH NA NA NA 8.90E-01 8.90E-01 6.80E-02 0.1 NA NA No - 8.7E+04
c6-c10 hydrocarbons NA NA NA 5.30E-02 5.30E-02 1.30E-01 0.1 NA NA Yes - 6.9E+03
c10-c20 hydrocarbons NA NA NA 2.90E-01 2.90E-01 6.50E-02 0.1 NA NA No -~ 3.4E+04
c10-¢28 hydrocarbons NA NA NA 7.20E-01 7.20E-01 6.50E-02 0.1 NA, NA No - 7.3E+04
c21-c28 hydrocarbons NA NA, NA 1.31E+00 1.31E+00 NA 0.1 NA NA No o 1.7E+05
Total Petroleurn Hydrocarbons (Worst Case)
TPH as gasoline NA NA NA 2.20E-02 2.20E-02 5.00E-02 0.1 NA NA Yes - 2.9E+03
TPH as diesel NA NA, NA 5.20E-02 5.20E-02 5.00E-G2 0.1 NA NA No - 68.6E+03
TPH as motor oil NA NA NA 1.02E-+00 1.02E+00 NA 0.1 NA NA No - 1.3E+05
TPH as Stoddard sclvent NA NA NA 2.20E-02 2.20E-02 5.00E-02 0.1 NA NA Yes - 2.9E+03
TEPH NA NA NA 5.20E-02 5.20E-02 5.00E-02 0.1 NA NA No - 65.6E+03
cB-¢10 hydrocarbons NA NA NA 2.20E-02 2.20E-02 5.00E-02 0.1 NA NA Yes -- 2.9E+03
c10-c20 hydrocarbons NA NA NA 5.20E-02 5.20E-02 5.00E-02 0.1 NA NA No - 6.6E+03
c10-c28 hydrocarbons NA NA NA 5.20E-02 5.20E-02 5.00E-02 0.1 NA NA No - 6.86E+03
c21-c28 hydrocarbons NA NA NA 1.02E+Q0 1.02E+00 NA 0.1 NA NA No -~ 1.3E+05
Volatile Organic Compounds {(VOCs)®
Acetone NA NA NA 9.00E-01 9.00E-01 8.86E+00 0.1 5.8E+01 3.9E-05 Yes - 1.2E+05
Benzene 0.1 0.1 0.1 4.00E-03 4.00E-03 1.71E-02 0.1 7.8E+01 5.5E-03 Yes 9.1E+01 5.2E+02
n-Butylbenzene NA NA NA 4.00E-02 4.00E-02 4.00E-02 0.1 1.3E+02 1.3E-G2 Yes - 5.2E+03
sec-Butylbenzene NA NA NA 4,00E-02 4.00E-02 4.00E-02 0.1 1.3E+02 1.4E-02 Yes - 5,2E+03
Ethylbenzene 0.011 0.011 0.0087 1.00E-01 1.00E-01 5.71E-01 0.1 1.1E+02 7.9E-03 Yes 8.3E+02 1.3E+04
isopropylbenzene NC NC NC 1.00E-01 1.00E-01 1.14E-01 0.1 1,2E+02 1,2E+00 Yes NC 1.3E+04
Isopropyltoluene NC NG NC 1.00E-01 1.00E-01 1.14E-01 0.1 1.3E+02 1.1E-02 Yes NC 1,3E+04
Naphthalene NA NA 0.12 2.00E-02 2.00E-02 2.57E-03 0.1 1,3E+02 4.8E-04 Yes — 2.6E+03
n-Propylbenzene NA NA NA 4.00E-02 4.00E-02 4.00E-02 0.1 1.2E+02 1.1E-02 Yes - 5.2E+03
Tetrachloroethylene (PCE) 0.54 0.54 0.021 1.00E-02 1.00E-02 1.00E-02 0.1 1.7E+02 1.8E-02 Yes 1.7E+01 1.3E+03
Toluene NA NA NA 8.00E-02 8.00E-02 8.57E-02 0.1 9.2E+01 6.6E-03 Yes — 1.0E+04
Trichloroethylene (TCE) 0.0059 0.0059 0.607 3.00E-04 3.00E-04 1.71E-01 0.1 1.3E-+02 1.0E-02 Yes 1.5E+03 3.9E+01
1,2,4-Trimethylbenzene NA NA, NA 5.00E-02 5.00E-02 2.00E-03 0.1 1.2E+02 6.1E-03 Yes - 6.5E+03
1,3,5-Trimethylbenzene NA NA NA 5.00E-02 5.00E-02 1.71E-03 0.1 1.2E+02 5.9E-03 Yas - 6.5E+03
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TABLE C-8

RISK-BASED SCREENING LEVELS FOR CHEMICALS OF POTENTIAL CONCERN IN SOIL. -

CONSTRUCTION WORKER
Former Pechiney Cast Plate, Inc. Facility

Vernon, California

Inhalation Oral Dermal Inhalation Soil RBSL' --
Oral Cancer | Dermal Cancer |Cancer Slope| Reference | Reference | Reference | Absorption Construction Worker
Slope Factor | Slope Factor Factor Dose Dose Dose Factor |Molecular| Henry's Law
Chemical {CSF,) {CSFd) (CSF, {RfDo) {RfDd) (RfDi) ABS Weight Constant vOG? 2 Cancer Noncancer
(mg/kg-day)'| (mgfkg-day)”’ | (mgfkg-day)'| (mgfkg-day) | (mg/kg-day) | (mg/kg-day) {-) (g/mole) | (atm-m’/mole) {mg/kg) (mglkg) |
Tofal Xylenes NA NA NA 2.00E-01 2.00E-01 2.00E-01 0.1 1.1E+02 7.3E-03 Yes — 2.6E+04
mip-Xylenes NA NA NA 2.00E-01 2.00E-01 2.00E-01 0.1 1.1E+02 7.6E-03 Yes - 2.8E+04
llo-Xvlene NA NA NA 2.00E-01 2.00E-01 2 00E-O1 0.1 1.1E+02 5.2E-03 Yes - 2.6E+04
Notes:

1. Risk-based screening levels (RBSL) calculated using the methodology presented by OEHHA, 2005, Human-Exposed-Based Screening Numbers Developed to Aid Estimation of Cleanup

Costs for Contaminated Soll, January.

2. Chemicals identified as a volatile organic compound (VOC) if the molecutar weight is less than 200 gimole and the Henry's Law Constant is greater than 1x10°® atm-m*mole. Volatile TPH identified
on the basis of analytical methods for the TPH mixture in soil vapor. The inhalation pathway is not evaluated in the RBSL for VOCs in soil. A particutate emission factor (PEF) of 2.0x1 07 mfg is

used in the derivation of RBSLs for all non-volatile chemicals.

3. Inhalation pathway not incorporated into the development of soil RBSLs for VOCs. Volatilization of chemicals from the subsurface to ambient air evaluated using RBSLs developed for soil

vapor (Table C-13).

Abbreviations:
atm-m>mole = atmospheres - cubic meter per mole
a/mole = grams per mole
mag/kg = milligrams per kilogram
mg/kg-day = milligrams per kilogram - day
NA = not availahle
NC = noncarcinogenic
-- = not applicable

KA106827.003,05_2011\Appendix C\Appendix C_Tables and Attachments

Equations:
‘RBSL soil —rigk T IR x BW x ATW
ED x EF x IR x CSF, N SAs x SAF x ABS x CSF, N (IHRG % CSFfJ
CFkg--mg CF&g-mg PEF
RBSLSOH—M: = THQ x B x AT"C
ED x EF x (IR ). [ 1  SdsxSAFx4BS) ( 1 IHR,
Rj‘D o CF, kg ~-mg RJD [ CF, kg —mg RfD, PEF

See Section 3.1.
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TABLE C-9

HEALTH-BASED SCREENING LEVELS FOR LEAD IN SOIL

Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Screening Level’

Exposure Scenario {(mg/kg)
Outdoer Commercial/industrial Worker 320
Construction Worker 840

Notes: .
1. Health-based screening levels derived using either the U.S. EPA Adult

Lead Model (U.S. EPA, 2005) (for commercialiindustrial workers) or
DTSC's Leadspread {1999) (for construction workers), as described in
Section 3.2 and presented in Attachments B-1 and B-2.

Abbreviations:

ma/kg = milligrams per kilogram
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TABLE C-10
EXPOSURE PARAMETERS USED IN DEVELOPING RISK-BASED
SCREENING LEVELS FOR INDOOR COMMERCIAL/INDUSTRIAL WORKERS
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Exposure Parameter Units Value
GENERAL EXPOSURE PARAMETERS
Exposure Frequency (EF) days/year 250
Exposure Duration (ED) years 25
Body Weight (BW) kg 70
Averaging Time (AT) days 25,550 (carcinogens)
9,125 (noncarcinogens)

PATHWAY-SPECIFIC PARAMETERS

Inhalation of Vapors in Indoor Air

Inhalation Rate (IHR,) m*/day 14 (over an 8 hour workday)

Abbreviations:
kga= kilograms
m-/day = cubic meters per day

AMEC Geomatrix, Inc.
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TABLE C-1i1

RISK-BASED SCREENING LEVEL.S FOR SOIL VAPOR -
INDOOR COMMERCIAL/INDUSTRIAL WORKER

Former Pechiney Cast Plate, Inc. Facility

Vernon, California

Inhalation Toxicity Criteria

Soil Vapor RBSL -- Indeor Commercial/industrial Worker

Cancer Slope | Reference
Factor Dose Cancer Noncancer
Chemical (CSF) (RfD) Indoor Air | alpha®’ | Soil Vapor | Indoor Air | alpha® | Soil Vapor
{mgikg-day)” | (mgikg-day) | (ug/m’) | (unitless) | (ugiL) (ug/m®) | (unitless) (giL)

Volatile Aliphatic and Aromatic Hydrocarbons

(C5-C8 Aliphatics NA 2.0E-01 - 5.3E-04 - 1.5E+03. 5.3E-04 2.7E+03
C9-C18 Aliphatics NA 8.6E-02 -- 5.3E-04 - 6.3E+02 5.3E-04 1.2E+03
C9-C16 Aromatics NA 1.4E-02 - 5.4E-04 - 1.0E+02 5.4E-04 1.9E+02
Volatile Organic Compounds (VOCs)

Chloroform 1.9E-02 8.6E-02 1.1E+00 5.5E-04 2.0E+00 6.3E+02 5.5E-04 1. 1E+03
1,2-Dichloroethane (EDC) 7.2E-02 6.9E-01 2.8E-01 5.5E-04 5.2E-01 5.0E+03 5.5E-04 9.1E+03
1, t-Dichloroethylene NA 2.0E-02 -- 5.0E-04 -- 1.5E+02 5.0E-04 2.9E+02
cis-1,2-Dichloroethylene NC 1.0E-02 NC 4.5E-04 NC 7.3E+01 4.5E-04 1.86E+02
Naphthalene 1.2E-01 2.6E-03 1.7E-01 3.9E-04 4,4E-01 1.9E+01 3.9E-04 4.9E+01
Tetrachloroethylene (PCE) 2.1E-02 1.0E-02 9.7E-01 4 4E-04 2.2E+00 7.3E+01 4 4E-04 1.7E+02
Toluene NA 8.6E-02 - 4.9E-04 - 6.3E+02 4.9E-04 1.3E+03
1,1,1-Trichloroethane NC 1.4E+00 NC 4.6E-04 NC 1.0E+04 4.6E-04 2.3E+04
Trichloroethylene (TCE) 7.0E-03 1.7E-01 2.9E+00 4.7E-04 6.3E+00 1.3E+03 4.7E-04 2.7E+03
1,2,4-Trimethylbenzene NA 2.0E-03 - 3.9E-04 - 1.5E+01 3.9E-04 3.7E+01
1,3,5-Trimethylbenzene NA 1.7E-03 - 3.9E-04 - 1.3E+01 3.9E-04 3.2E+01
m,p-Xylenes NA 2.0E-01 - 4.6E-04 -- 1.5E+03 4.6E-04 3.2E+03
o-Xylene NA 2.0E-01 - 4.9E-04 - 1.5E+03 4 9E-04 3.0E+03
Notes:

1. Risk-based screening levels (RBSL) calculated using the methodology outlined by OEHHA, 2005, Human-Exposure-Based
Screening Numbers Developed to Aid Estimation of Cleanup Costs for Contaminated Soil, January.

2. Chemical-specific alphas calculated using the Johnson and Ettinger Model and default parameters for existing commercial/industrial
buildings as outlined by OEHHA {2005). Johnson and Ettinger Model outputs are presented in Attachment C-1.

Abbreviations:
Hg/L = micrograms per liter

ug/m* = micrograms per cubic meter

NA = not available
NC = noncarcinogenic
-- = not applicable

Equations:
TR x BW x ATca x CF

mg-ug

Crorise =
ia—risk IHRM x FF x BED x CSF’,

_ THQx BW x ATncx CF,,,_,,
ja—haz IHR,-G w EF % EDx 1/R.]Dr
RBSL = Cu

. soil vapor—ia o X% CFm3_L
See Section 4.1.
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TABLE C-12

RISK-BASED SCREENING LEVELS FOR SOIL VAPOR -
QUTDOOR COMMERCIAL/INDUSTRIAL WORKER EXPOSURE TO AMBIENT AIR
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Inhalation Toxicity Criteria Organic Sail- Soil Vapor RBSL' -- Outdoor Commercial/industrial Worker
Dimensionless| Carbon Organic Cancer Noncancer
Cancer Slope | Reference | Diffusivity | Diffusivity | Henry's Law | Henry's Law Partition Partition | Effective | Ambient Air| Emission | Total Solute | Soif Vapor | Ambient Air| Emission Total Solute | Soil Vapor
Factor Dose in Air in Water Constant Constant Coefficient | Coefficient | Diffusivity | Screening Rate Concentration | Screening | Screening Rate Concentration | Screening
Chemical {CSFy (RfDI) {Di) (Dw} (H) (HY} {Koc) {Kd) {Da) Level (Ei) (CT) Level Level (Ei) (CT) Level
{mg/kg-day)” | (mg/kg-day) | {em?sec} | (cm?sec) | (atm-m*mole) | (unitless) (Lika) (em’lg) | (emPsec) | (pa/m® | (pgimisec) (nglem® {ugiL) {ba/m®) | {pgimZsec) {uglem™) (ngiL)
Volatile Aliphatic and Aromatic Hydrocarbons
C5-C8 Aliphatics NA 2.0E-01 1.0E-01 1.0E-05 8.0E-01 3.3E+01 4.0E+03 8.0E+00 2.2E-02 - -- - - 1.5E+03 8.6E+01 1.4E+03 2.0E+08
C9-C18 Aliphatics NA 8.6E-02 1.0E-01 1.0E-05 1.9E+00 7.8E401 2.5E405 5.0E+02 1.5E-03 - - - - 6.3E+02 3. 7E+01 2.4E+403 2.2E+05
C8-C16 Aromatics NA 1.4E-02 1.0E-01 1.0E-05 1.2E-02 4.9E-01 2.5E+03 5.0E+00 9.3E-04 - -- -~ - 1.0E+02 6.1E+00 5.0E+02 2.9E+04
Volatife Organic Compounds (VOCs)
Chloroform 1.8E-02 8.6E-02 1.0E-01 1.0E-05 3.7E-03 1.5E-01 4.0E+01 8.0E-02 1.1E-02 1.1E+00 6.3E-02 1.5E400 9.8E+02 6.3E+02 3.7E+01 8.9E+02 57E+05
1,2-Dichloroethane (EDC) 7.2E-02 5.9E-01 1.0E-01 9.9E-06 9.8E-04 4,0E-02 1.7E+01 3.5E-02 5.4E-03 2.8E-01 1.7E-02 5.7E-01 1.8E+02 5.0E+03 3.0E+02 1.0E+04 3.2E+08
1,1-Dichloroethylene NA 2.0E-02 9.0E-02 1.0E-05 2.6E-02 1.1E+00 5.9E+01 1.2E-01 2.6E-02 - -- - - 1.6E+02 8.6E+00 1.3E+02 2.4E+05
cis-1,2-Dichloroethylene NC 1.0E-02 7.4E-02 1.1E-05 4.1E-03 1.7E-01 3.6E+01 7.1E-02 8.8E-03 NC NC NC NC 7.3E+01 4.3E+00 1.1E+02 8.5E+04
Naphthalene 1.2E-01 2.6E-03 5.9E-02 7.5E-06 4.8E-04 2.0E-02 2.0E+03 4.0E+00 2.8E-05 1.7E-01 1.0E-02 4.7E+00 1.4E+01 1.9E+01 1.1E+00 5.2E+02 1.5E+03
Tetrachloroethylene (PCE) 2.1E-02 1.0E-02 7.2E-02 8.2E-06 1.8E-02 7.5E-01 1.6E+02 3.1E-01 1.1E-02 9.7E-01 5.7E-02 1.4E+00 1.3E+03 7.3E401 4.3E+00 1.0E+02 9.6E+04
Toluene NA 8.6E-02 8.7E-02 8.6E-06 6.6E-03 2.7E-01 1.8E+02 3.6E-01 5.1E-03 - -- -- - 6.3E+02 3.7E+01 1.3E+03 4.7E+05
1,1,1-Trichloroethane NC 1.4E+00 7.8E-02 8.8E-06 1.7E-02 7.0E-01 1.1E+02 2.2E-01 1.4E-02 NC NC NC NC 1.0E+04 6.1E+02 1.3E+04 1.4E+07
Trichloroethylene (TCE) 7.0E-03 1.7E-01 7.9E-02 | 9.1E-08 1.0E-02 4.2E-01 1.7E+02 3.3E-01 | 7.2E-03 | 2.9E+00 1.7E-01 5.0E+00 2,9E+03 1.3E403 7 4E+H 2.2E+03 1.2E+08
1,2,4-Trimethylbenzene NA 2.0E-03 6.1E-02 7.9E-06 6.1E-03 2.5E-01 1.4E+03 2.7E+4C0 5.3E-04 - — - - 1.5E+01 8.6E-01 8,3E-+01 5.1E+03
1,3,5-Trimethylbenzene NA 1.7E-03 6.0E-02 8.7E-06 5.9E-03 2.4E-01 1.4E+03 2.7E+00 5.0E-04 - - - - 1.3E+01 7.4E-01 8.2E+01 4.3E+03
m,p-Xylenes NA 2.0E-01 7.7E-02 8.4E-06 7.6E-03 3.1E-01 3.9E+02 7.8E-01 2.7E-03 - - - -- 1.5E+03 8.6E+01 4.1E+03 9.0E+05
Ho'xwene NA 2.0E-01 8.7E-02 1.0E-05 5.2E-03 2.1E-01 3.6E+02 7.3E-01 2.2E-03 - -- - -- 1.5E+03 8.6E+01 4.5E+03 7.2E+05
Notes:
1. Risk-based screening levels (RBSL) calculated using the X/Q dispersion model and the VOC Emission Model presented in U.S. EPA, 19986, Scil Screening Guidance:
Users Guide and Technical Background Document. Equations: TR x BW x ATca x CF,,_..
Abbreviations: ek = IHR, x EF x ED % CSF,
atm-m*mole = atmospheres - cubic meter per male
cm¥/sec = square centimeters per second c _T HO= BW = ATnex CF,y_u
cm®g = cubic centimeters per gram eamhas IHR, » EF < EDx>1/ RfD,
Likg = liters per kilogram C
pg/em® = micrograms per cubic centimeter E; = X/S
pg/L = micrograms per liter
g/m?-sec = micrograms per square meter per second or Ei x Afm x Da x T
fm® = micrograms per cubic meter =
:f:\ = not available 2% Ba X CF e cT
NC = noncarcinogenic RBS@OI.,‘,GP ooa =
-« = not applicable [(pox Kd/H)+Pw/ H+PAxCE,;
See Sections 4.1 and 4.2.

AMEC Geomatrix, Inc.
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TABLE C-13

RISK-BASED SCREENING LEVELS FOR SOIL VAPOR -
CONSTRUCTION WORKER EXPOSURE TO AMBIENT AIR
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Inhalation Toxicity Criteria Organic Soil- Soil Vapor RBSL' --'Construction Worker
Dimensionless Carbon Organic Cancer Noncancer
Cancer Slope | Reference | Diffusivity | Diffusivity | Henry's Law Henry's Law Partition Partition | Effective |Ambient Air| Emission Total Solute | Soil Vapor | Ambient Air | Emission | Total Solute | Soil Vapeor
Factor Dose in Air in Water Constant Constant Coefficient | Coefficient | Diffusivity | Screening Rate Concentration | Screening | Screening Rate Concentration | Screening
Chemical (CSFy (RIDi) (Di} {Dw) (H) (H" (Koc) (Kd) (Da) Level (Ei} (€T Level Level (Ei) {CT} Level
(mg/kg-day)” | (mg/kg-day} | (cm?sec) | (emfsec) | (atm-m*mole} |  (unitless) {L/kg) {cm’lg) | (em¥sec) | (ug/im®) | (pgim*sec) (ngfem®) (pgiL) (na/m®  lpgimsec)]  (pglem®) {ug/L)
Volatile Aliphatic and Aromatic Hydrocarbons
C5-C8 Aliphatics NA 2.0E-01 1.0E-01 1.0E-05 8.0E-01 3.3E+01 4.0E+03 8.0E+00 2.2E-02 - — - - 1.0E+03 6.0E+01 2.0E+02 2.8E+05
C9-C18 Aliphatics NA 8.6E-02 1.0E-01 1.0E-05 1.9E+00 7.8E+01 2.5E+05 5.0E+02 1.5E-03 - - - - 4 4E+02 2.6E+01 34E+02 3.0E+04
C9-C 16 Aromatics NA 1.4E-02 1.0E-01 1.0E-05 1.2E-02 4.9E-01 2.5E+03 5.0E+00 9.3E-04 - - - - 7.3E+01 4.3E+00 7.0E+01 4,0E+03
Volatile Organic Compounds (VOCs)
Chloroform 1.9E-02 8.6E-02 1.04E-01 1.00E-05 3.66E-03 1.50E-01 3.98E+01 7.96E-02 | 1.07E-02 | 1.88E+01 1.11E+00 5.33E+00 3.4E+03 4.4E+02 2.6E+01 1.2E+02 7.9E+04
1,2-Dichioroethane (EDC) 7.2E-02 6.9E-01 1.04E-01 9.80E-08 9.77E-04 4.00E-02 1,.74E+01 3.48E-02 | 5.38E-03 | 4.97E+00 2.93E-01 1.99E+00 6.4E+02 3.5E+03 21E+02 1.4E+03 4.5E+05
1,1-Dichloroethylene NA 2.0E-02 9.00E-02 | 1.04E-05 2 60E-02 1.07E+00 5.89E+01 1.18E-01 | 2.61E-02 - - - — 1.0E+02 6.0E+00 1.9E+01 33E+04
cis-1,2-Dichloroethylens NC 1.0E-02 7.36E-02 | 1.13E-05 4.07E-03 1.67E-01 3.55E+01 7.10E-02 | 8.77E-03 NC NC NG NC 5.1E+01 3.0E+00 1.6E+01 1.2E+04
Naphthalene 1.2E-01 2.6E-03 5.90E-02 | 7.50E-06 4.82E-04 1.98E-02 2.00E+03 4.00E+00 | 2.80E-05 | 2.98E+00 1.76E-01 1.65E+01 4.9E+01 1.3E+01 7.7E-01 7.3E+01 2.1E+02
Tetrachloroethylene (PCE) 2.1E-02 1.0E-02 7.20E-02 | 8.20E-0B 1.84E-02 7.53E-01 1.55E+02 3.10E-01 1.086-02 | 1.70E+01 1.0CE+00 4.81E+00 4.5E+03 5.1E+01 3.0e+00 1.4E+01 1.3E+04
Toluene NA 8.6E-02 8.70E-02 | B.BODE-06 6.62E-03 2.72E-01 1.82E+02 3.64E-01 | 5.10E-03 — -- - - 44E+02 2.6E+01 1.8E+02 6.6E+04
1,1,1-Trichloroethane NC 1.4E+00 7.80E-02 | 8.80E-06 1.72E-02 7.03E-01 1.10E+02 2.20E-01 1.37E-02 NC NC NC NC 7.3E+03 4.3E+02 1.8E+03 2.0E+06
Trichloroethylene {TCE) 7.0E-03 1.7E-01 7.90E-02 | 9.10E-08 1.03E-02 4.21E-01 1.66E+02 3.32E-01 | 7.24E-03 | 5.11E+D1 3.01E+00 1.76E+01 1.0E+04 8.8E+02 5.2E+01 3.0E+02 1.7E+05
1,2,4-Trimethylbenzene NA 2.0E-03 6.06E-02 | 7.92E-06 6.14E-03 2.52E-01 1.35E+03 270E+00 | 5.32E-04 - -- - - 1.0E+01 6.0E-01 1,3E+01 7.1E+02
1,3,5-Trimethylbenzene NA 1.7E-03 6.02E-02 | 8.67E-0B 5.87E-03 2.41E-01 1.35E+03 2.70E+00 | 5.05E-04 - -- — - 8.8E+00 5.2E-01 1.1E+01 6.0E+02
m,p-Xylenes NA 2.0E-01 7.69E-02 | B.44E-06 7.64E-03 3.13E-01 3.89E+02 7.78E-01 | 2.68E-03 - - -~ - 1.0E+03 6.0E+01 5.8E+02 1.3E+05
o-Xylene NA 2 0E-1 8.70E-02 | 1.C0E-05 5.18E-03 2.12E-01 3.63E+02 7.26E-01 | 2.24E-03 - - - -- 1.0E+03 6.0E+01 6.3E+02 1.0E+05
Notes:
1. Risk-based screening levels (RBSL) calculated using the X/Q dispersion model and the VOC Emission Model presented in U.S. EPA, 19886, Soil Screening Guidance:
Users Guide and Technical Background Document. Equations: TR x BW x ATca x CFmg-ug
Abbreviations: “rsk  JHR, x EF x ED x CSF,
atm-m*/mole = atmospheres - cubic meter per mole
cm?/sec = square centimeters per second C — THOx BW > ATncx CE":?“"E
cm®/g = cubic centimeters per gram cache — THR, x EF x EDx1/ RfD,
L/kg = liters per kilogram Ca
ug/em® = micrograms per cubic centimeter E;= X/Q
ug/L = micrograms per liter
yglm?sec-: micrograms per'square meter per second Ei % m
ug/m® = m|crt?grams per cubic meter Cr = 2% Da < CF oo
NA, = not available
NC = noncarcinogenic cr
= not applicable RBSLotvaporon = [0 1o KAy + Pl A PA=CE,
em3—L
See Sections 4.1 and 4.2.
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TABLE C-14

RISK-BASED SCREENING LEVELS FOR TPH MIXTURES IN SOIL VAPOR
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Soil Vapor RBSLs —- Noncancer
Indoor Cutdoor
Commercial/ Commercial/
Industriat Industrial Construction
Worker Waorker Worker
Hydrocarbon Range (no/L)' (g/L)? {ug/Ly*
¢5-c8 Aliphatics 2.7E+03 2.0E+(86 2.8E+05
¢9-c18 Aliphatics 1.2E+03 2.2E+05 3.0E+04
c9-c16 Aromatics 1.9E+02 2.9E+04 4.0E+03

Apportion Method®

Worst Case®

Normalized Percentages Estimated for Each

Hydrocarbon Range® Soil Vapor RBSLs -- Noncancer Soil Vapor RBSLs -- Noncancer
Indoor Cutdoor Indoor Qutdoor
Commercial/ { Commercial/ Commercial! | Commercial/
Industrial Industrial Construction Industrial Industrial Construction
ca-c1ia C9-C16 Worker ‘Worker Worker Worker Worker Worker
Chemical C5-C8 Aliphatics|  Aliphatics Aromatics {pgi) (ugil) {1eg/L} {ugiL) (pgil) {ug/L)
TPH as Stoddard solvent 29% 57% 14% 1.5E+03 6.9E+)5 1.0E+05 6.8E+02 1.2E+05 1.7E4+04

Notes:

1. Soil vapor RBSLs calculated as discussed in Section 4.1 and presented in Table C-11,
2. Soil vapor RBSLs calculated as discussed in Section 4.2 and presented in Table C-12.
3. Soil vapor RBSLs calculated as discussed in Section 4.2 and presented in Table C-13,
4. Apportion method RBSLs calculated by summing the soil vapor RBSLs for ¢5-c8 aliphatics, ¢9-¢18 aliphatics, and c9-c16 aromatics, weighted by their respective normalized

percentages.

5. Normalized percentages estimated as discussed in Section 2.1.1 and presentad in Table C-2.
6. Worst case RBSLs calcutated assuming Stoddard solvent is composed of 50% aliphatic and 50% aromatic hydrocarbons, and using the most healih-protective RBSLs
of the volatile aliphatlic and aromatic hydrocarbon groups within the mixture {c9-c18 aliphatics and c¢9-¢16 aromatics).

Abbreviations;

pgil = micrograms per fiter
RBSL = risk-based screening level

TPH = {otal petroleum hydrocarbons
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TABLE C-15

RISK-BASED SCREENING LEVELS FOR TPH MIXTURES IN GROUNDWATER
Former Pechiney Cast Plate, Int., Facility
Vernon, California

Groundwater RBSLs --
Noncancer
indoor Commetcial/
Industrial Worker
Hydrocarbon Range (pg.’i_)1
©5-c8 Aliphatics 9.2E+02
c9-c18 Aliphatics 1.7E+02
c9-c16 Aromatics 4.7E+03

Appartion Method?

Worst Case?

. Groundwater | Groundwater
Normalized Percentages Estimated for Each Hydrocarbon RBSLS ~ RBSLS --
Range® Noncancer Noncancer
Indoor Indoor
Cammercial/ | Commercial/
Industriat industrial
C9-C18 C9-Ci6 Worker Worker
Chemical C5-C8 Aliphatics Aliphatics Aromatics {(pgiL) {ug/L)
TPH as gasoline {c6-c12) 33% 44% 24% 1.5E+03 6.83E+02

Notes:

1. Groundwater RBSLs calculated as discussed in Section 5.0 and presented in Attachment D-2.
2. Apportion method RBSL calculated by summing the groundwater RBSLs for ¢5-c8 aliphatics, ¢9-¢18 aliphatics, and c9-c16
aromatics, weighted by their respective normalized percentages.
3. Normalized percentages estimated as discussed in Section 2.1.1 and presented in Table C-2.
4. Worst case RBSL calculated assuming Stoddard solvent is composed of 50% aliphatic and 50% aromatic hydrocarbons,
and using the most health-protective RBSLs of the volatile aliphatic and aromatic hydrocarbon groups within the mixture
(c9-c18 aliphatics and c9-c16 aromatics).

Abbreviations:
ugiL = micrograms per liter
RBSL = risk-based screening level
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ATTACHMENT A-1

ADDITIONAL EQUATIONS USED IN SOIL VAPOR SCREENING LEVEL CALCULATIONS
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Estimation of Chemical Constants : {U.S. EPA, 1996)

H'= M/RT 1)

H' = Dimensionless Henry's Law Constant

M = Henry's Law Constant (atm-m*/mole)

R = Universal gas constant (atm-m*mole-K)
T = Temperature (K}

Kd = Koc x foc (2)
Kd = Soil-organic partition coefficient {cm 3;'g)

Koe = Organic carbon partition coefficient (L/kg)
foc = Fraction organic-carbon (unitiess)

Supporting Equations : (U.S. EPA, 1996)

X/Q = CFigmg (3)
QIC X CFgrmg

XiQ = Air dispersion factor (mg.’m3 per mgimZ-sec)

Q/C = Inverse of dispersion factor (g¢/mZ-sec per kg/m>)
CFg.mg = Conversion Factor from g to mg (mg/g)
CFyq.mq = Conversion Factor from kg to mg (mg/kg)

Q/IC = Axexpl(InAc-B)?=C] (4)

Q/C = Inverse of dispersion factor (g/mZ-sec per kg/m®)
Ac = Area of site (acres)

A = A Constant (Location - Los Angeles, CA)

B = B Constant (Location - Los Angeles, CA)

C = C Constant (Location - L.os Angeles, CA)

AMEC Geomatrix, Inc.
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ATTACHMENT A-1

ADDITIONAL EQUATIONS USED IN SOIL VAPOR SCREENING LEVEL CALCULATIONS
Former Pechiney Cast Plate, Inc. Facility
Vernen, California

Supporting Equations (continued): (.S, EPA, 1996)

Da = [(Pa'% x Di x H' + Pw'” x Dw) / P£) (5)
phxKd+Pw+PaxH

Da = Effective Diffusivity (cm?/sec)

Pa = Air-filled soil porosity (unitiess)

Di = Diffusivity in air (cm?*/sec)

H' = Dimensionless Henry's Law Constant
Pw = Water-filled soil porosity (Unitless)

Dw = Diffusivity in water (cm%sec)

Pt = Total porosity (unitless)

pb = Soil bulk density {g/cm?)

Kd = Soil-Organic partition coefficient (cm g)

Abbreviations:
atm = atmospheres
cm?®= square centimeters
cm® = cubic centimeters
g = grams
K = kelvin
kg = kilograms
L = fiters
m® = square meters
m® = cubic meters
mg = milligrams
sS&c = seconds

AMEC Geomatrix, Inc.
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ATTACHMENT A-2

RISK ASSESSMENT ASSUMPTIONS
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Parameter Symbol Value Units Source
Exposure Assumptions
Target Risk TR 1.0E-06 unitless OEHHA, 20053
Target Hazard Quotient THQ 1.0E400 unitless OEHHA, 2005a
Duration - Commercial/industrial Tine 7.96+08 sec Calculated
Duration - Construction Tew 3.2E+407 sec Calculated
Site Assumplions
Area of Source Area 4576 m? Site-specific
Area of Source Arga_acres 1.13 acre Site-specific
A Constant A 11.91 unitless Los Angeles
B Constant B 18.44 unitiess Los Angeles
C Constant c 209.78 unitiess Los Angeles
Air Dispersion Facior XIQ 16.96 mg:'m3 per mg/m>-sec Calculated
Inverse of Dispersion Factor QuC 58.95 glmz-sec per kg.'ma Calculated
Particulate Emission Factor
Consfruction Worker PEFcw 1.00E+(06 rns.’kg DTSC, 2005
Commercial/industrial Worker PEFow 1.32E+09 malkg DTSC, 2005
Temperature T 295 Kelvin Default
Soil Constants
: Fraction Organic Carbon foc 0.002 unitless Default
/ ; Air Filled Soil Porosity Pa 0.321 unitless Default for sandy soil type
S Water Filled Soll Porosity Pw 0.054 unitless Defauit for sandy soil type
Total Porosity Pt 0.375 unitless Cefautt for sandy soil type
Soil Bukk Density rhy 1.66 glcm3 Default for sandy soit type
Conversion Factors
Conversion Factor from cm® to L CFomat 1E-03 Liem® Constant
Conversion Factor from m®to L CF sy, 1E+03 Lim® Constant
Cenversion Factor from g to kg CFaig 1E-03 kalg Constant
Conversion Factorfrom g o mg CFy.mg 1E+03 mglg Constant
Conversion Factor from kg to mg CFigmg 1E+086 mg/kg Constant
Conversion Factor from m?to cm? CFrmp-cmz 1E+04 cm¥m? Constant
Conversion Factor frommgto g CFrgg iE-08 g/mg Constant

Abbhreviations:
cm® = square centimeters
cm® = cubic centimeters

g = grams
kg = kilograms
L = liters

m? = square meters
m? = cubic meters
mg = milligrams
sec = seconds

AMEC Geoinatrix, Inc.
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ATTACHMENT B-1

REVISED CALIFORNIA HUMAN HEALTH SCREENING LEVEL FOR LEAD
DEVELOPED USING U.S. EPA’s ADULT LEAD MODEL (ALM) (U.S. EPA, 2005)
Outdoor Commercialfindustrial Worker

U.8. EPA Version date 05/19/65

-

&

PbBs, 0.50 90" percentile PbB in fetus
R nal . Fetal/maternal PhB ratio - 0.9
g e
BKSF Biokinetic Slope Factor ug/day 0.4
GSD; Geomelric standard deviation PbB” - 1.8
PbB, Baseline PbB? ugfdLl 0.0
IRs Soil ingestion rate (including soil-derived indoor dus g/day 0.050
AFs p Absorption fraction {same for sail and dus) - 012
EFg.p Exposure frequency (same for soil and dust)® daysfyr 250
ATs o Averaging time {same for soil and dust) daysfyr 365
PRG ppm__- 318

' Eguation 1 does not anportion exposure between soil and dust ingestion {excludes Vie. Ken).
When IRs = IRg.p ard Ws = 1.0, the equations yield the sama PRG,

Notes:

a = Default U.S. EPA ALM values replaced by values consistent with OEHHA recommendations (2009).
g = grams

pg/dL = micrograms per deciliter

y = year

AMEC Geomatrix, Inc.
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ATTACHMENT B-2

LEAD RISK ASSESSMENT SPREADSHEET

CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

USER'S GUIDE to version 7

Construction Worker

Nates:

INPUT QUTPUT
MEDIUM LEVEL Percentile Estimate of Blood Pb (ug/di) PRG-99 | PRG-95
Lead in Air (ugim®) 0.028 50th  90th  95th  gs8th gsth |(ugig) |({ug/g)
Lead in Soil/Dust (ug/g) 940 BLOOD Pb, ADULT 65 119 140 17.1 19.4 391 614
Lead in Water (ug/l) 15 BLOOD Pb, CHILD i34 244 289 352 40.0 146 247
% Home-grown Produce 7% BLOOD Pb, PICA CHILD 200 365 432 52.5 59.8 94 159
« |Respirable Dust (ug/m?) 1.5 BLOOD Pb, OCCUPATIONAL 3.4 6.1 7.2 8.8 10.0 937 1474
EXPOSURE PARAMETERS PATHWAYS
units adultslchitdren ADULTS Residential Occupational
Days per week daysiwk 7 Pathway contribution Pathway contribution
Days per week, occupational 5 | Pathway PEF | ug/dl | percent| PEF | ug/dl [percent
Geometric Standard Deviation 1.6 Soil Contact 4.4E-4 | 0.4 6% 3.1E-4 | 0.28 9%
Blood lead level of concern (ug/dl) 10 Soil Ingestion 2.9E-3| 2.73 42% { 21E-3| 1.95 58%
Skin area, residential em® 5700 | 2900 Inhalation, bkgrnd 0.05 1% 0.03 1%
Skin area occupational® om? 5700 tnhalation 2.5E-6 | 0.00 0% 1.8E-6 | 0.00 0%
Soil adherence® uglicm? 800 | 200 Water Ingestion 0.84 13% 0.84 25%
Dermal uptake constant {ug/dii{ug/day) 0.0001 Food Ingestion, bkgrnd 0.22 3% 0.23 7%
Soil ingestion” maliday | 165 | 100 Food Ingestion [ 2483225 | a35% 0%
Soil ingestion, pica mg/day 200
Ingestion constant {ug/dl)/{ug/day} { 0.04 | 0.16 CHILDREN typical with pica
Bioavailability unilfess 0.44 Pathway contribution Pathway contribution
Breathing rate m*/day 20 6.8 Pathway PEF | ug/dl | percent | PEF | ug/dl [percent
inhalation constant (ugidi¥{ug/day) | 0.08 | 0,192 Soil Contact 5.6E-5 | 0.05 0% 0.05 0%
Water ingestion liday 1.4 0.4 Soil Ingestion 7.0E-3 16862 49% | 14E-2 ] 13.24 | 66%
Food ingestion kg/day 1.9 1.1 Inhalation 2.0E-6{ 0.00 0% 0.00 0%
Lead in market basket uglkg 31 Inhalation, bkgrnd 0.04 0% 0.04 0%
Lead in home-grown produce ugrkg 423.0 Water Ingestion 0.96 7% (.96 5%
Food Ingestion, bkgrnd 0.50 4% 0.50 3%
Food Ingestion I 5563)521 | 39% 521 | 26%

a Default Lead Spread value replaced by value used in the derivation of other risk-based screening levels (see Tablé C-6).

b Default Lead Spread value replaced by 50 percent of the soil ingestion rate used in the derivation of other risk-based

screaning levels.
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ATTACHMENT C-1

SOIL VAPOR ATTENTUATION FACTORS FOR YAPOR INTRUSION - INDOOR COMMERCIALANDUSTRIAL WORKER

YES

CALCULATE RISK-BASED S0IL CONCENTRATION (enles X" In“YES" box)

Data Entry Sheet

Geomatilx Version, 1.0,

1

™1
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION {enter "X" In"YES" box andiniial scd cong, below}

madifled by MJC, Jan 2004

includes Cal-EPA CSFs

ENTER
US EPADH
Cal-£PA

EN7ER ENTER
Initial
Chemical sofd
CAS N, cant,
(numbers only, Cn
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105423 p-Xylene
5476 g-Xylane
9995902 C5-CB Aliphatics
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£ fem} fem) [em) {zm) [cry fem) parmaabifly} fem’)
[ 2 [] I Et) I 0 9 T 0 T i) 5 | [
ENTER ENTER ENTER FNTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER EHTER ENTER ENTER
Stratum A Stratum A Slatum A Siratum A Stralum A Stratum B Stratum B Stratum B Stratum B Stratum 8 Stratum C Stratum C Stratum C Stratum C Stratum C
8Cs ol thy soif lotal soil waterflled 8o organic 8¢S o dry sof total sod waler-filed 3o oiganic sCS soif dry sof tolad soll vater-filed  soil arganic
soil type budk densiy, POTOSilY, porosity, carbon fraction, soil type budk density, paresity, porosity, carbon fraction, soi type bulk doasily, poreslty, porozity, carbon fraction,
A ey A A o el & 3 < & & €
- fo o Q. (% [N n L £ [ n a 1
tg/em’) {uniiess) {em*iem’y {unitess) fglem®) fvnitiess) {em’fom’) unitfess] {gem®) {unitiess} fom*fem ) (unilloss)
[ ] 166 i 0.375 I 0.054 [ opoz  § 3 1 168 I 0379 [ _ooss | 0.00F I SIC 180 030 0.15 | 0.002 ]
ENFER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Endesed Endosed Average vapor
& space Scil-bldg. space SpACE Enddosed Filoor-wall Indoor flow rate fmo bidg.
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Ayeraging Averaging Target Target hazard
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AT Al ED &F TR THQ
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ATTACHMENT C-1

SOIL VAPOR ATTENTUATION FACTORS FOR VAPOR INTRUSION - INDOOR COMMERCIAL/INDUSTRIAL WORKER
Chemical Properties Sheet

Henrys Henrys Enthalpy of Qrganic Pure
law constant  law constant  vaporizationat  Normal ) carbon component Unit Physical
Diffusivity  Diffusivity  at reference reference the normal boiling Critical partition water risk Reference state at
in air, inwater, temperature, temperature,  boiling point, point, temperature, coefficient,  solubility, factor, cone., soil
D, D, H Tr DHyp Ta Te Koe s URF RfC temperature

cm¥s)  (em¥s)  (atm-m%mol) {°C) {cat/mol) (K} K) {em¥/g) mgil)  (mgim"  (mgim®) (S.L,G)
Chloroform 1.04E-01 | 1.00E-05 3.66E-03 25 6,988 334.32 536.40 3.98E+01 7.92£+03 | 5.3E-06 3.0E-01 L
1,2-Dichlorosthane 1.04E-01 | 9.90E-08 9.77E-04 25 7,643 356.65 561.00 1.74E+01 B.52E+03 | 2.2E-05 | 0.0E+00 L
1,1-Dichlaroethyiene 9.00E-02 | 1.04E-05 2.60E-02 25 6,247 304.75 576.05 5.80E+01 | 225p+03 | 0.0E+00 | 7.0E-02 L
cis-1,2-Dichloroethylene 7.38E-02 | 1.13E-05 4.07E-03 25 7,192 333.65 544.00 3.55E+01 | 3.50E+03 | 0.0E+00 3.5E-02 L
Naphthalene 5.90E-02 | 7.50E-C6 4.82E-04 25 10,373 491.14 748.40 2.00E+03 | 310E+01 | O.0E+0D | 9.0E-03 S
Tetrachloroethylene 7.20E-02 | 8.20E-06 1.84E-02 25 8,288 394.40 620.20 1.55E+02 | 2.00E+02 | 5.9E-08 3.5E-02 L
Toluene 8.70E-02 | 8.60E-06 6.62E-03 25 7,930 383.78 591.79 1.82E+02 | 526E+02 | G.0E+00 | 3.0E-01 L
1,1, 1-Trichloroathane 7.80E-02 | 8.BOE-DB 1.72E-02 25 7,136 347.24 545.00 110E+D2 | 1.33E+03 | O.0E+00 | 2.2E+00 L
Trichioroethylene 7.90E-02 | 9.10E-06 1.03E-02 25 7,505 360.36 544.20 1.66E+02 | 147E203 | 20E-06 6.0E-01 L
1,2 4-Trimethylbenzene 6.06E-02 { 7.92E.08 5.44E-03 25 9,368 442,30 649.17 1.35E+03 | s570E+01 | 0.0BE+00 | B.0E-03 L
1,3,5-Trimethylbenzene 8.02E-02 | 8.67E-06 5.87E-03 25 9,321 437.89 §37.25 1.35E+03 | 2.00E+00 | O.0E+00 | 6.0E-03 L
p-Xyiene 7.69E-02 | 8.44E-06 7.64E-03 25 8,525 411.52 616.20 3.89E+02 | 14 ss5p+0Q2 | 0.0E+00 | 7.0E-01 L
o-Xytene 8.70E-02 | 1.00E-05 5.18E-03 25 8,661 417.80 630.30 3.63E+02 | 1 78E+p2 | 0.0E+00 | 7.0E-1 L

C5-C8 Aliphatics 1.00E-01 | 1.00E-05 8.00E-01 25 7,000 369.00 508.00 3.98E+03 | 540E+00 { 0.0E+0C | 7.0E-O1 0.0E+00

C9-C18 Aliphatics 1.00E-01 { 1.00E-05 1.90E+00 25 7,000 473.00 568.90 251E+05 | 340E-02 | 0.0E+00 | 3.0E-01 0.0E+00

C8-C16 Aromatics 1.00E-01 | 1.00E-D5 1.20E-02 25 9,321 473.00 637.00 251E+03 | 250E+01 | 0.0E+00 | 5.0E-02 0.0E+00
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ATTACHMENT C-1

$SOIL VAPOR ATTENTUATION FACTORS FOR VAPOR INTRUSION - INDDOR COMMERCIAL/INDUSTRIAL WORKER

Intermediate Calculations Sheet
Stratum A Stratum B Stralum C Slratum A Siratum A Stratum A Slratum A Floor-
Source- soil soil soil effective soil aoil solf wall Initial soit Bldg.
Exposure building air-flled air-fited air-filled total Buid intrinsic relative air  effzctive vapar seam concentration venblalion
duration,  separation, porosily, porosity, porgsity, saturation, permeability, p bility, p bility, d used, rate,
! Ly .. » o Se Ky K p - Ca Quasen
{sec) fem)  f{cm%em?) {em?cm’} (cm’fem®) {emfem®) {cm™) {om’) fem’) (o) {mafig} (emis)
Chloraform 7.BEE+08 40 0.321 8,321 0.150 0,60 JOIE-GT 0.988 1.01E-07 4.000 G.00E+09 B./BE+GS
1,2-Dichloroathang 7.88E+08 40 0.321 0.321 6.150 0.00: D1E-B7 0.958 1.01E-07 4,000 0.00E400 6.78E+04
1.1-Dichioroethylene 7.88E+08 40 0.321 0.321 0,150 0,00: O1E-G7 0.988 1.01E-07 4,000 1.00E+CD 6.78E404
cis+1,2-Dichloroethylens 7.88E+08 40 Q. 9.321 0.150 0.00: O1E-G7 Q.98 1.01E-OT 4,000 0.00E+00 . 78E+04
Naphihalsne 7.88E+0. 40 Q. 0.321 0.150 0.0 1.01E-07 0.958 4,000 0.00E+D0 . TAEHD4
Tetrachloroethylene 1.BAE+D 40 0, 0.321 0.150 0.003 1.01E-0 [EER] 4.000 0.00E+00 . T8E+04
Toluene 7.BAEH) 40 0. 0.321 0.150 0,003 DIED 0,998 K 4,600 Q.00E+00 L TEE+04
£,1,1-Trichlercethane 7 BAE+D] 40 0.321 0.321 1.550 063 O1E-D .998 OIE-0T 4000 0.00E+00 6.78E+04 |
‘{richlnfoethglene BBE+0! 40 0,321 321 0.150 .003 DIE-D .998 JO1E-07 4.000 000E+)G T8E+04 |
1.2.4-Teimethylbenzene .G3E+D] 40 0,321 L32E 0.150 003 LO1E-07 EEL .01E-07 4.000 0.00E+00 L FEE+04
1.3.5-Trimelhyibenzens EBE+0B 40 0.32% 321 0.150 .003 1.01E-07 .908 .01E-07 4,000 B.00E+00 7BE+04__|
p-Xylene 88E+08 40 0.32¢ .32 C.150 9.003 1.01E-07 595 .0IE-07 4.000 0.C0E+GD 7AE104 |
o-Xylana .88E+08 40 0.321 32 G159 2.003 1.01E-07 9.935 E-07 4.000 D.00E+00 6.J3E+04
C5-CB Aliphalics .BOE+08 46 0.221 .22 0.150 0,003 1.0E-07 0.938 OIE-07 4,000 Q.GOEHDD 6.7BE+04 |
C9-C18 Afiphatics 7.B8E+08 40 0321 .22 0.150 0.063 1.01E-07 0,998 JOTE-07 4,000 0.00E+00 5.78E+04_ |
C8-C16 Aromatics 7.88E+08 40 0.321 .32 0.150 0.003 101607 G.998 O1E-07 4.000 0.00E+00 678E+04 |
Areaaf Stratum Stratum Stratum Tolal
enciosed Crack- Crack Enthalpy of Heny's law Henry's law Vapar A [ overall
space to-total deplh vaporization at eonstant at constant at viscosity at effective affegtive effeclive efective Diffusion Conveclion
below area belawr ave. soil ave, 5ol ave, soil ave. soil dilfusion diffusion dilfusion diffusion palh palh
grade, ratio, grade, lemperature, p ., P temp . 1 ci fici {ficient, i length, length,
Ag b Zorack Oyrs His Hig Mg 0%, 0% oG % La Ly
fem) _ (unitless) __{om) [catimol {atm-m'fmof) (uritiess) {glcm-s) (et} {ems) {em%s) {cmls) fea) (em)
Chlorofoim O0E*0B | 4.00E-04 7429 3.226-03 33E-01 79E-04 1.68E-02 “GBE-02 2.09E-03 267E-03 40 ]
[1.2-Dichloroethane _CUE+CH _|_4.00E-04 8290 8.46E-04 _40E-D2 _T9E-D4 1.68E-02 “6BE02 2.09E-D8 Z.6BE-03 40 3
1.1-Dichloroethylene .ODE+08 | 4.0DE-04 5313 234E-0Z | E5E-01 TSE-04 A5E-G2 A5E-02 1.808-03 | 231603 40 g
cis-1,2-Dichiorosthylens [ 4.G0E-04 7812 35TEDS ATE-O1 _7OE-04 19E- 19502 1.4BE.03 185603 0 3
N [ 4.00E-04 9 12700 3.B7E-04 _60E-02 79E-04  54E- 54E-03 519203 1.53E:03 46 9
Tetrachloraethylane [ 4.00E0 9 431 1.56E-02 B.45E-01 79E-04 15EL 1GE-0Z T.44E03 1.85E-03 40 )
Taluene | 4.00E-0: 023 5.67E-03 Z.34E-G1 FIE-04 1.41E- A1E-D2 1.75E-03 L23E-03 40 g
1.%.1-Trichloroethana | 4.00E-0 154 1.50E-02 B.20E-01 J9E-04 4.26E-0 2BE-02 1.56E-03 .00E-03 A0 g
Trichlorouaihylene 4.00E-04 L4507 8.89E.03 3.67E-01 LT9E-04 .268-02 28E-02 1.58E-03 L03E-03 40 9
t1.24-Trimathyibenzene 4.00E-04 11.541 S5.04E-03 2.08E-01 1.79E-04 .EDE-03 LSCE-03 22E-03 5EE-03 40 ]
|1.3.5-Trimethytbenzene 4.00E-C4 11,521 4.826-03 1.99E-0 1.79E-04 .TIE-03 L 73E-93 21E-03 _55E-03 40 9
|p-Rylene 4.00E-04 10107 6.425-03 25580 1,79E-04 24E-D Z4E-02 S4E-03 SPEE-03 40 9
o-Xylene 4,00E-04 10,268 4.34E-03 1.74E-0 1.79E-0- A1E-O A1E-0Z J5SE-02 23603 40
C5-CB Aliphalics 4.00E-04 8,336 §.938-01 2.86E+D 1.79E-0- B2E-D; SZE-02 LGLE-D3 L57E-03 40
C9-C18 Aliphati 4.00E-04 30.761 1.58E+00 6.52E+(1 1.78E-C4 1.62E-0. 62E-02 O1E-03 | 257E-03 40
C9-C16 Aromatics 4.00E-04 g 12,556 9.67E-03 3.95E-01 1.79E-04 1.62E-02 62E-02 2.01E-03 LSTE-03 40
Exponent of Infinite
Avurage Crack equivalent sousce Infinile Exposure
Soil-water Source vapor effeclive {foundation indoor source Time for duration >
partition vapor Crack flow rale diffusion Asen of Peclet allenuation bldg, Finite Finile source fime for
coeffictent, cona., radius, Info bldg., coefficient, crack, number, coefficient, eone., source source depletion, souwrce
Kg Cromee Fouscke Qo o s exp(Pe) F Chacng bierm ylerm 1y depletion
{emg) __ (mgfm'} (sm) {em’ss} {emfs) (e} (uniless) (unitess) {mgim®) {unitless) (see)” {seq) (YESING)
alorm J96E-02 | 0.00E+00 810 SIEHD 1.68E-02 4.00E+D2 2,72E+43 0.005+00 NA& NA A NA
1.2-Dichloroethane L48E-02 | D.O0E+0C 0.10 L3I+ 1.88E-02 5.00E+ T2E+48 0.00E+00 NA A A NA
1. t-Cichlorcethylene 1.18E-Ct 0.00E+00 0.10 3IE+01 ASE-02 4.DOEH 0.00E+00 A A A NA
cis-1.2-Dichlorgethylens 7.10E-G2 Q.00E+CD 610 B.33E+ 18E-02 4 D0E+0: JOOE+Q0Q A A 1A NA
Naphlhalene 4.00E+00 { B.00E+00 210 §.33EH . S4E-C3 4.00E+0, O0E+OG A HNA HA NA
Tetrzehloroelhylens 3.10E- 0.COE+C0 0.10 £.33E+ J16E-02 4 DCEH LOCE+0D NA NA MA NA
Toluene 3.64E-0 D.00E+00 0.10 §.33E+01 A1E-02 4.OGE+0; T.S1E+S7 D.00E+00 NA NA NA NA
1.1.1-Trchloroethzne 2.20E 0.00E+00 610 LIZEAOT 25E-02 4 .00E+0: J.79E+64 L.OCE+00 NA A NA NA
Trichloroethylene 33264 Q.00E+NQ C.10 LA3E+0T .28E.02 4.00E+02 5.79E+62 .O0E+CD HA NA A HNA
t.24-Trimethyloenzene | 2.70E+00 | 0.00E+00 310 L33E+01 .B0E-03 4.G0E+02 1.32E+83 LG0E+00 NA NA A NA
1.3,5-Temelhylbenzene 2.70E+00 | 0.00E+0D 010 L SIEAD . 73E-03 4.00E+02 4.72E+83 Q.00E+D0 NA NA A NA
[p-Xylene 78E-H 0.60E+00 .10 8.33E+0 24E-02 4.00B+02 JIBE+ES 0.00E+00D MA NA A NA
o-Xylene Z6E-01 9.00E+00 .10 8.33E+0 1TH1E-02 4.00E+02 T91E+57 0.00E+0D NA NA A NA
C5-C8 Aliphalics 7.96E+00 | 0.00E+HDD .E0 8.23E+0 .G2E-92 4.00E+02 2.35E+50 0.00E+00 NA NA, A NA
C9-C18 Aliphalics. 5.02E+02 | 0.0CE+00 0,10 8.23E+0 B2E-02 4002402 2.35E+50 0.00E+00 NA HA A NA
C9-C16 Aromatics 5026400 | 0.Q0E+0C Q.10 8.33E+0 H2E-02 4.00E+02 2.35E+50 0.00E+00 NA NA A NA
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ATTACHMENT D-1

SUMMARY OF INPUT PARAMETERS -

RISK-BASED SCREENING LEVELS FOR VAPOR INTRUSION FROM GROUNDWATER

Former Pechiney Cast Plate, Inc. Facility

Vernon, California

Parameter | Value ] Rationate
Groundwater Parameters
Depth Below Gratle to Waler Table 4572 Site-specific: Depth to groundwater (150 feet) based on the fogs of borings 125 and 126.
Ly ’
(cmy)
Soif Parameters
Average Seil/Groundwaier Temperalure, 22 Default: Mighesi California average annual soil temperature as provideg by LISEPA,
Te 2003 and QEHHA, 2005,
€0
Stratum A Soif Properties
SCS Soil Type Sand Site-specific: Soil types provided in the logs of borings 125 and 126 included sands and silts|
{unitless) from the surface to approximately 54 feel bgs, where clays were encountered,
To be conservative, assumed this combined stratum, from 0 to 54 feet bgs,
was sand.
Thickness, 1646 Shte-specific: Depth of initial send/silt stratum based on the Jogs of berings 125 and 126.
ha
(em)
Soll Dry Bulk Density, 1.66 Default: Default value for sand SCS soil type provided by USERPA, 2003 and OEHHA,
at 2005,
{a/em*)
Soil Tatal Parosity, 0.375 Default; Default value for sand SCS soil lype provided by USEPA, 2003 and OEHHA,
n* 2005,
{unilless)
Soif Water-Filed Porosily, 0.054 (efault: Default value for sand SCS soit type provided by USEPA, 2003 and OEHHA,
st 2005,
{em’fem®)
Stratum B Soif Properties
SCS Soil Type Clay Sile-specﬁc; Clay scil type provided in the logs of borings 125 and 126 at approximately 53
{unitless) or 54 feet bgs. In boring 125, clays were encountered from 54 to 64 feet bgs,
and also from 85 to 89 feet bgs (for a combined 14 feet of clay), with sands
and silts in between. In boring 126, clays were encountered from 53 to 63 fee
bgs, 104 to 11 feet bgs, and 121 to 125 feel bgs {for a combined 21 feet of
clay), with sands and silts in between. To be conservative, Stratum B was
assumed lo be only 14 feet of clay {based on boring 125), extending from 54
to 68 feel bgs.
Thickness, 426.72 Site-specific: 14 feet of clay {combined) based on boring 125
hg
(cm)
Soil Dry Bulk Bensity, 1.43 Default; Default value for clay SCS soll type provided by USEPA, 2003 and OEHHA,
2 2008,
(afem™)
Sail Total Porasity, 0.459 Default: Default value for clay SCS soll type provided by USEPA, 2003 and OEHHA,
n? 2005,
{unitless)
Soil Water-Filled Porosity, 0.215 Defauit: Default value for clay SCS soif type provided by USEPA, 2003 and OEHHA,
B,° 2005.
{em’fem?)
Stratum C Soil Properties
SCS Seil Type Sang Sile—speciﬁc: Suil types provided in the logs of borings 125 and 126 below clay io
(unitless) groundwater included sands and silts. To be conservalive, assumed the
combined stratum was sand.
Thickness, 2499.28 Site-specific: Assizmed the lower siratum extended from 6B feet to groundwater (82 feet).
ha
(cm)
Soil ry Bulk Density, 1.66 Default: Default value for sand SCS sofl type provided by USERA, 2003 and QRERHA,
o 2005.
(afem®)
Soit Total Porosity, 0.375 Default: Defauit value for sané SCS scil type provided by USEPA, 2003 and OEMMA,
n* ) 2005.
{unitiess)
Soil Water-Filled Porosity, 0.054 Default: Default value for sand SCS seil type provided by USEPA, 2003 and OEHHA,
8/ 2005.
(emPrem®)

KVIDG2Y, 002,005 _201 1Wppendix SVApD
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ATTACHMENT D-1

SUMMARY OF INPUT PARAMETERS -
RISK-BASED SCREENING LEVELS FOR VAPOR INTRUSION FROM GROUNDWATER
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Parameter [ Value |} Rationale
Buiiding Parameters
Enclosed Space Flocr Thickness, 9 Default: Default value provided by USEPA, 2002, DTSC, 2005, and OEMHA, 2005,
Lerack
(em)
Soil-Building Pressure Differential 40 Default: Default vaiue grovided by USEPA, 2002, DTSC, 2005, and OEHHA, 2005.
AP
{afcm:-s%
Enclosed Space Floor Length, Width, Height Length; 1000 Default: Default values provided by USEPA, 2002, DTSG, 2005, and QEHHA, 2005,
Ls, Ws, Ha Widih: 1000
{cm) Height: 244
Floos-Wall Seam Crack Widik, 014 Defaull: Default value provided by LISEPA, 2002 and OEHHA, 2005.
w
{cm)
Indoor Ak Exchange Rate, 1 Default: Default value for commercialfindustrial buildings provided by DTSC, 2005 and
ER OEHHA, 2005.
(3/hr)
Average Vapor Flow Rate into Building 5 Default; Default value provided by USEPA, 2002 ang OEHHA, 2005.
Qeait
(LUm)
Crack-to-Total Area Ratio 0.005 Default: DTSC, 2005.
n
{unitiess)
Exposure Parameters
Averaging Time for Carcinegens, 70 Defaull: Defaulf value provided by USEPA, 1991 and OEHHA, 2005 for
AT, cemmercialfindustrial workers,
{yrs)
Averaging Time for Noncarcinogens, 25 Default: Default value provided by USEPA, 189 and OEHHMA, 2005 far
ATpe commercialfindusiriat workers.
(yrs)
Exposure Duration, 25 Default: Default value provided by USEPA, 1991 and OEHHA, 2005 for
ED commercialfindustrial workers,
{yrs)
Exposure Frequency, 280 Default: Default value provided by USEPA, 1991 and OEHHA, 2005 for
EF commercialfindustrial workers.
{days/iyn)

References;

Department of Toxic Substances Contrel (DTSC), 2008, Guidance fer the Evaluation and Migration of Subsurface Vapor (ntrusion to Indoor Ak, Interim Final, California,
Ervironmental Protection Agency, February 7.

Office of Environmental Health Hazard Assessment (OEHHA), 2005, Human-Exposure-Based Screening Numbers Developed to Aid Estimation of Cleanup Costs for
Contaminated Soil, California Envirenmental Protection Agency, January.

U.S, Enviranmental Proteclion Agency (U.S. EPA), 1991, Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors, Office of
Emergency and Remedial Respense, Washington, D.C.

U.8. EPA, 2002, “Guidance for Evaluating the Vapor Iniruston 1o Indoor Air Palhway from Groundwater and Scils (Subsurface Vapor Intrusion Guidanee),” Draft Federal
Register, November 29,

U.S. EPA, 2003, “Draft User's Guide for Evaluating Subsurface Vapor Intrusion Inte Buildings.” Office of Emergency and Remedial Response. March 14,

AMEC Geomaltix, Ing,
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ATTACHMENT D-2

RISK-BASED SCREENING LEVEL.S FOR VAPOR INTRUSION FROM GROUNDWATER - INDOOR COMMERCIAL/INDUSTRIAL WORKER
Data Entry Sheet

GW-ADV CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter *X" in "YES" box) Geomatrix Consultants, Inc,
Version 3.1; 02/04 modified by CAK; 11/05
YES Mult. Ghemical; version 3.1.2
Reset to OR

Defaults

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION {enter "X" in "YES" box and initial groundwaler conc, below)

U.S. EPAor
ENTER ENTER Cal-EPA
Initial
Chemical groundwater
CAS No. cone.,
(numbers only, Cw
no dashes) (ngy) Chemical

71432 2.80E+00 Benzene
67663 1.05E+02 Chloraform
75354 1.20E+00 1,1-Dichjoroethylene
107062 4.10E+02 1,2-Dichloroethane
75092 1.00E+01 Methylene chloride

100414 8.50E-01 Ethyibenzene

127484 4.60E+00 Tefrachloroethylene

108883 2.90E+00 Toluene
79016 4.20E+02 - Trichlorcethylene
106423 3.90E+00 p-Xylene for m,p-xylenes
95478 2.00E+00 o-Xylene

9998592 1.00E+00 C5-C8 Aliphatics

9950994 1.00E+00 C9-C18 Aliphatics

9990956 1.00E+00 C9-C16 Aromatics

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER

Depth Totals must add up lo value of Ly, (cell G28) Sail
Average below grade Thickness Thickness _ stratum A User-defined
¥ soilf to battom Depih Thickness of soil of soil Soil SCS stratum A
groundwater of enclosed below grade of sail slratum B, stratum C, stratum 5C8 soft type soil vapor
temperature, space floor, towaler table, { siralum A, (Enter value or 0)  (Enler value or ) direclly ahove seil type {used to eslimale CR permeability,
Ts Le Lyt Tia hg he waler table, direcily above soil vaper ky
{0 (e (cr) {crn} {cm) {cm) (Enter A, B, or G} waler {able permeability} _U:___Ll_
[ 22 | g [ 4572 1646 | 426.72 i 2499.28 c | S B ]

150 54 14 82

AMEC Geomatrix, Inc.
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ATTACHMENT D-2

RISK-BASED SCREENING LEVELS FOR VAPOR INTRUSION FROM GROUNDWATER - INDOOR COMMERCIAL/ANDUSTRIAL WORKER

Data Entry Shest

ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Stratum A Stratum A Stratumm A Stratum A Stratum B Stratum 8 Stralum B Stratum B Stratum € Stratum C Stratum G Stratum ©
¥ SCS soil gry soil tolat soil water-filled SCSs soil dry soil {otal sail water-filled SCS sail dry 50it total soil water-fifled
soil type bulk density, porosily, porosily, seil lype bulk density, porosity, porasity, soll lype bulk density, porosity, porosity,
. A A A ] ): ] :] B < c c
Lockup Seil [+ n Ow Lockup Soit Po n B Leokep Sall Po n By
Paramaters {glem™) (unitiess) {em¥em®) Pazamelars {glem™) {unilless) {em’fem® Parameters {gicm®) (unitless) {emlem®)
[ S 1,66 | 0.375 [ 0054 CL I 1.43 0450 | 0.215 | S | 1.66 | 0.375 I 0.054 |
ENTER ENTER ENTER ENTER ENTER ENTER ENTER ENTER
MORE Enclosed Enclosed Enclosed Average vapor
L4 space Soil-bidg. space space Enclosed Floor-wall Indoor flows rate into bidg.
Roor pressure floor floor space seam crack air exchange OR
thickness, differential, fength, width, height, width, rate, Leave blank lo calculate
Lerack AP La We Hp \ ER Qo
(cm) {gferm-s?) (cm) {cm) em) {cm) {1m) {Lim)
[ g 40 [ w00 | 1000 ] 244 [ 01 1 ] - T |
MORE ENTER ENTER ENTER ENTER ENTER ENTER
¥ Averaging Averaging Target Target hazard
time for time for Exposure Exposure risk for quotient for
carcinogens,  noncarcincgens, duration, frequency, carcinogens, noncarcinogens,
ATe ATne ED EF TR THQ
{yrs) {yrs} {vrs) (daysfyr) {unitless) {unitless)
[ 70 25 I 25 | 250 1.0E-06 ] 1

KA0827.003 0% S_201 \Wappendx C\Appencix C_Tables and Atachments
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ATTACHMENT D-2

RISK-BASED SCREENING LEVELS FOR VAPOR INTRUSION FROM GROUNDWATER -
INDOOR COMMERCIAL/INDUSTRIAL WORKER
Chemical Properties Sheet

Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaporization at  Mormal carbon component Unit
Diffusivity Diffusivily atreference reference the normal boiling Critical partition water risk Reference
in air, inwater, temperature, lemperature, bolling point,  point, temperature, coefficient, solubility, factar, cong,,
Da Dy H Tr AHyp Te Te Koe s URF RfC

cm%s)  (cm%s) (atm-m%mol) ©C) (calimol) CK) CK) {cm®g) (mg/l)  (ugim®'  (mg/m?)
Benzene 8.80E-02 | 9.BOE-05 5,54E-03 25 7,342 353.24 562.16 5.88E+01 1.79E+03 29E-05 | 6.0E-02
Chloroform 1.04E-01 | 1.00E05 | 3.66E-03 25 6,588 33432 | 536.40 3.9BE+01 | 7.gor+p3 | 5.3E-06 | 3.0E-01
1,1-Dichloroethylene | 9-00E-02 | 1.04E-05 | 2.60E-02 25 6,247 30475 | 576.05 5.89E+01 | »o8¢+p3 | O.0E+00 | 7.0E-02
1,2-Dichlorosthane 1.04E-01 | 9.90E06 | 9.77E-04 25 7.643 356,65 561.00 1.74E+01 | geoE+03 | 21E-05 | 0.0E+00
Methylene chloride 1.01E-01 | 1.17E-08 2.18E-03 25 6,706 313.00 510.00 1A7E+01 1.30E+04 1.0E-068 | 4.0E-01
Ethylbenzene 7.50E-02 | 7.80E-06 7.86E-03 25 8,501 409.34 617.20 3.63E+02 1.B9E+02 2.5E-06 | 2.0E+0C
Tetrachlorogthylene 720E-02 | 820E-06 | 1.84E-02 25 8,288 39440 | 620.20 1.55E+02 | 2p0E+02 | 5.9E-06 | 3.5E-02
Toluene 8.70E-02 | 8.60E-06 B.62E-03 25 7,930 383.78 §91.79 1.82E+02 5o5e+g2 | 0.0E+00 { 3.0E-01
Trichloroethylene 7.90E-02 | G.10E-06 | 1.03E-02 25 7,505 360.36 | 54420 1.66E+02 | 147E+03 | 2.0E-06 | B.0E-C1
p-Xylene 7.69E-02 | 8.44E-06 | 7.64E-03 25 8,525 41152 | 616.20 3.80E+02 | qgsE+p2 | O.0E+00 | 7.0E-C1
o-Xylene 8.70E-02 | 1.00E-05 | 5.18E-03 25 8,661 41760 | 630.30 3.63E+02 | g7se+0z | O.0E+00 | 7.0E-01
C5-C8 Aliphatics 1.00E-01 | 1.00E-05 8.00E-01 25 7,000 369.00 508.00 3.98E+03 5.40E+00 | 0.0E+00 | 7.0E-01
C9-C18 Aliphatics 1.00E-01 | 1.00E-05 1.80E+00 25 7,000 473.00 668.90 2.51E+05 3.40E-02 0.0E+00 | 3.0E-01
C9-C16 Aromatics 1.00E-01 | 1.00E-05 1.20E-02 25 9,321 473.00 637.00 2.51E+03 2.50E+01 0.0E+00 | 5.0E-02

AMEC Geomatrix, Inc.
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APPENDIX D

Site-Specific Modeling and Development of Screening
Levels for the Protection of Groundwater .



Appendix D

Site-Specific Modeling and Development of
Screening Levels for the Protection of Groundwater

1. CALCULATIONS OF SITE-SPECIFIC SOIL SCREENING LEVELS FOR VOLATILE
ORGANIC COMPOUND (VOC) CHEMICALS OF POTENTIAL CONCERN (COPCs)
FOR PROTECTION OF GROUNDWATER

The site-specific soil screening levels at various depths for the VOC COPCs listed in

Section 4.3 of the Feasibility Study (FS) were estimated following the procedures based on the
Attenuation Factor (AF) Method developed by the California Regional Water Quality Control
Board (RWQCB), Los Angeles Region in their guidance document “Interim Site Assessment &
Cleanup Guidebook.” The calculations were implemented in Mathcad® (Parametric
Technology Corporation, 2007)" worksheets. Mathcad®is a general-purpose mathematical
analysis software that is commercially available.

When available, the maximum attenuation factors (AFmax) in the Los Angeles RWQCB
guidance document were used. For other VOCs that do not have AFmax in the guidance
document, the maximum attenuation factors were calculated from properties of the. VOCs
following the procedure in the Los Angeles RWQCB guidance document. The VOC properties
used in the calculation of AFmax were obtained using the U.S. EPA document “Region 1X
Preliminary Remediation Goals” (2004),% with the exception of isopropyltoluene. The
references for the properties of isopropyltoluene were listed in the corresponding Mathcad®
worksheet.

Modification factors for the distance above groundwater were applied to the maximum
attenuation factors using equations 5 through 7 in the Los Angeles RWQCB guidance
document. Modification factors for lithology were then applied to the attenuation factors using
equation 12 in the Los Angeles RWQCB guidance document. The site-specific lithologic
profile interpreted based on the logs of borings 125 and 126 were used in the calculations. At
each depth interval, the lithologic unit was classified as gravel, sand, silt, or clay layer. Finally,
site-specific soil screening levels were calculated using the attenuation factors (modified for
distance to groundwater and lithology) and maximum allowable concentrations in groundwater.
The California Department of Public Health (DPH) maximum contaminant levels (MCLs) were
used to calculate the site-specific soil screening levels. In cases where a compound did not

* Parametric Technology Corporation, 2007, Mathcad (version 14.0), Needham, Massachusetts,
February.

2 .8. Environmental Protection Agency (EPA), 2004, Région 1X Preliminary Remediation Goals,
(PRGs) 2004.
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have a State or Federal MCL, the DPH notification level was used, with the exception of
Isopropyitoluene. Because no DPH notification level is available for isopropyltoluene, the DPH
notification level for isopropylbenzene was used as a surrogate. The calculations for the soil
screening levels for the VOC COPCs are presented in Worksheets D-1 through D-14.

2. SITE-SPECIFIC MODELING OF PCBS IN SOIL AND CONCRETE FOR
PROTECTION OF GROUNDWATER

Use of the AF Method in the Los Angeles RWQCB guidance document to evaluate
polychlorinated biphenyls (PCBs) in soil and concrete for potential impacts to groundwater is
not appropriate because PCBs have significantly highér soil sorption than VOCs for which the
AF Method is applicable. The AF Method assumes that the fate and transport processes of
VOCs in vadose zone have reached steady state. However, because PCBs have significantly
higher soil sorption, the transport of PCBs in vadose zone soil is highly retarded. As a resuli,
the PCB concentrations in vadose zone soil between the source and groundwater table tend to
be in a fransient condition that occurs long after the initial release. In addition, the modification
factor due to distance above groundwater in the AF Method is based on an assumed linear
relationship between AF and the distance above groundwater. The linear relationship in the
Los Angeles RWQCB guidance document is based on a study of VOC downward transport
using a one-dimensional vadose zone transport model, VLEACH (Ravi and Johnson, 1994).°
Because PCBs have a significantly higher soil sorption than the VOCs, the relationship
between AF and the distance above groundwater is likely very different from the relationship
used in the AF Method. Without establishing this relationship for PCBs using the VLEACH
model, the AF Method is inappropriate to use for PCBs. Instead, numerical simulations were
performed to simulate the fate and transport of PCBs in a one-dimensional soil column in the
vadose zone. The model developed for PCB attenuation analysis is described below.

The modeling was performed using commercial software, MODFLOW-SURFACT
(HydroGeologic, Inc., 2008),* which is similar to VLEACH. The code for this software is based
on the most commonly used groundwater modeling software, MODFLOW (Harbaugh et., al.,
2000),° released by the United States Geological Survey. The MODFLOW-SURFACT code
has an additional capability to simulate the moisture movement as well as the fate and
transport of chemicals in the vadose zone using the Van Genuchten’s model. This code was
selected because it was supported by a commonly used MODFLOW pre- and post-processing

® Ravi, V. and J.A. Johnson, 1994, VLEACH (version 2.1), Center for Subsurface Modeling Support,
Robert Kerr Environmental Research Laboratory, Ada, Oklahoma.

* HydroGeologic, Inc., 2006, MODFLOW-SURFACT (version 3.0), Reston, Virginia, May.

® Harbaugh, AW., E.R. Banta, M.C. Hill, and M.G. McDonald, 2000, MODFLOW-2000, The U.S.
Geological Survey Modular Ground-water Model - User Guide to Modularization Concepts and the
Ground-Water Flow Process: U.S. Geological Survey Open-File Report 00-92, p. 121.
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graphical user interface software, Groundwater Vista®, which was released by Environmental
Simulation, Inc. (2007).%

241 MoDEL CONSTRUCTION AND PARAMETERS

A one-dimensional MODFLOW-SURFACT model was constructed to simulate a one-
dimensional soil column. The model domain consisted of one row and one column. Vertically,
the model has thirty layers with a uniform thickness of 5 feet to represent the vadose zone and
one layer with a thickness of 50 feet to represent the saturated zone. The groundwater table
was assumed to be at 150 feet below ground surface (bgs).

The lithologic profile used in the MODFLOW-SURFACT model was based on the logs of
on-site Borings 125 and 126, the lithologic profile developed from these two borings was
considered representative of site-wide conditions. The hydrogeologic parameters and Van
Genuchten's model parameters for each layer were obtained using the computer code
ROSETTA (version 1.2) developed by the Salinity Laboratory of the United States Department
of Agriculture (2000).” The inputs to the ROSETTA code are the percentage of sand, silt, and
clay in each layer. For each boring, the percentages of gravel, sand, silt, and clay in 5-foot
intervals between the ground surface and the groundwater table were estimated. The
percentage of gravel is combined with the percentage of sand as the ROSETTA does not
accept percentage of gravel as an input. The percentages in the same interval for the two
borings were then averaged to obtain average percentages as input to ROSETTA. In the
MODFLOW-SURFACT model for crushed concrete, the hydrogeologic parameters and Van
Genuchten’s model parameters for gravel were used for the top 15 feet of vadose soil to
represent the crushed concrete as fill.

The ofther mode! parameters are listed below.

Soil bulk density, p = 96 pounds per cubic feet

Porosity, n = 0.40

Soil organic carbon content, f,. = 0.39%

Sorption partition coefficient for PCBs, Kq. = 309,000 liters per kilogram

* & & &

Site-specific soil physical properties were based on the field investigations of the Morrison
Knudsen Corporation (1995).% The effective porosity value in the model is assumed to be
40 percent, based on an average porosity value of 47 percent. The sorption partition

8 Environmental Simulation, Inc., 2007, Groundwater Vista (version 5.01), Reinholds, Pennsylvania,

June.

7 United States Salinity Laboratory, 2000, ROSETTA (version 2.1), Agricultural Research Service,
United States Department of Agriculture, November.

8 Morrison Knudsen Corporation, 1995, Final Report Stoddard Solvent System Field Investigation,
Aluminum Company of America, October 27.
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coefficient for PCBs was obtained from U.S. EPA guidance (1996).° The dispersivity in the
model is assumed to be equal fo 15 feet, 10 percent of the simulated distance between PCRB
source and groundwater table (150 feet).

Infiltration was applied to the uppermost model layer. Different infiltration rates were assumed
for stress periods of 11 years or one year in length.' An average infiltration rate of four inches
per year was assumed for each 11-year stress period, which is approximately 25 percent of
the average annual precipitation at the Los Angeles Civic Center weather station (the nearest
Western Regional Climate Center Station to the city of Vernon) from 1908 to 2010 (14.7
inches per year)."" Four inches per year of infiltration is considered conservative for a largely
paved or vegetated land surface. As a reference, if the infiltration rate is calculated using the
recharge model of Williamson et al., 1989,

R = max[(0.64xP-9.1), 0]
where, R = infiltration rate (inches/year)
P = precipitation (inches/year)

the infiltration rate is approximately 0.4 inches per year. A study of infiltration rates in
Riverside County, which has similar meteorological conditions as the site, by USGS, also
suggested that the land surface infiltration rate is much less than 25% of precipitation.™
Therefore, the infiltration rate of four inches per year is a conservative assumption, even for an
unpaved land surface. For each one-year stress period, an infiltration rate of 8.5 inches per
year was assumed, which is approximately 25 percent of the highest recorded annual
precipitation from the Los Angeles Civic Center weather station from 1906 to 2010 (34.0
inches per year)."

A constant head boundary with the specified head equal to the elevation of the top of the
bottom layer was applied at the bottom layer to represent the groundwater table elevation in
the saturated zone,

?U.S. EPA, 1996, Soil Screening Guidance: Users Guide and Technical Background Document, Office
of Solid Waste and Emergency Response, Washington, D.C., EPA/540/R-85/128, May.

'® The model was set up to run in transient mode for a 500-year period, divided into five 100-year
cycles, with each cycle consisting of nine 11-year stress periods with average precipitation {divided into
132 monthly time steps) and one 1-year stress period with 100-year recurrence interval precipitation
Sdivided into 12 monthly time steps).

! Western Regional Climate Center, http:/fwww.wree.dri.edufcgi-bin/cliMAIN.pl?7ca5115

¥ Williamson, A.K., D.E. Prudic, and L.A. Swain, 1989, Ground-water flow in the Central Valley,
California, U.S. Geoclogical Survey Professional Paper 1401-D.

'* USGS, Rainfall-Runoff Characteristics and Effects of Increased Urban Density on Streamflow and
Infiltration in Eastern Part of the San Jacinto River Basin, Riverside County, California, USGS Water-
Resources Investigations Report 02-4090,

K:\10627.003.00FS_201 1\Appendix D\Appendix D.doc ) D-4



2.2 SIMULATIONS

Two separate simuiations, one for PCBs in soil and another for PCBs in concrete (assumed to
be crushed and re-used as fill on-site), were conducted to evaluate if the detected
concentrations in either medium pose a threat to groundwater quality. Specifically, the
simulations were used to estimate site-specific attenuation factors for PCBs, which were then
used in reverse calculations from the groundwater MCL to calculate the total Aroclor
concentrations that would be necessary in the vadose zone to pose a potential threat to
groundwater.

2.21 PCBs in Soil

The MODFLOW-SURFACT model described above was used to estimate site-specific
attenuation factors for PCBs in soil at hypothetical source depths of 15 feet, 30 feet, and

45 feet bgs. These attenuation factors were estimated by having the MODFLOW-SURFACT
model simulate the movement of PCBs in pore water from these depths to pore water
immediately above the water table (at approximately 150 feet bgs) after 500 years. A constant
total Aroclor concentration in pore water of 100 micrograms per liter (ug/L) was assumed at
each source depth for the simulations. The attenuation factors were then calculated as the
ratios of the source pore water concentration (100 ug/L) to the simulated pore water
concentrations immediately above the water table. All calculations using the MODFLOW-
SURFACT simulation results were implemented in Mathcad® (version 14; Parametric
Technology Corporation, 2007} (Worksheet D-15).

For the hypothetical source depths of 15 and 30 feet bgs, the simulated pore water
concentrations immediately above the water table were below the lowest value that the
MODFLOW-SURFACT could report (1x10™* ug/L). The minimum reportable concentration
(1x10™ pg/L) was therefore used as the simulated pore water concentration immediately
above the water table in calculating the aftenuation factors for these two cases. As the pore
water concentrations immediately above the water table would actually be [ower than this
minimum reportable value, the simulated attenuation is actually higher than the resuits would
indicate.

As presented in Worksheet D-18, the attenuation factors calculated using this method ranged
from 2.2x10* to 1x10 for source depths of 15 to 45 fest bgs. These attenuation factors are
conservative because the dilution of PCBs after entering the saturated zone and the
degradation of PCBs in the vadose zone are not considered in the MODFLOW-SURFACT
model. These attenuation factors were then used in a reverse calculation from the MCL,

0.5 pg/L, to estimate the source pore water concentrations at 15 feet, 30 feet, and 45 feet bgs
that would be necessary to pose a potential threat to groundwater quality. The estimated
source pore water concentrations ranged from 1.1x10* to 5x10* milligrams per liter (mg/L)
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(Worksheet D-15). Based on these calculations, the concentration of total Aroclors in source
pore water at the Site would need to exceed 1.1x10*" mg/L at 45 feet bgs or 5x10* mg/L at 15
to 30 feet bgs to result in groundwater concentrations exceeding the MCL.. Because these
concentrations greatly exceed the solubility limit of PCBs in water (0.7 mg/L; U.S. EPA, 19986)
and exceeds the concentration of pure phase PCBs (1x10° mg/L), it is physically impossible to
achieve total Aroclor concentrations in the source pore water that would resultin a
concentration of total Arociors exceeding the MCL in groundwater. Therefore, PCBs in soil at
the Site do not pose a potential threat to groundwater at the Site.

2.3.2 PCBs in Crushed Concrete

Because crushed concrete containing PCBs may be re-used as on-site fill materials within the
upper 15 feet of the vadose zone, the reverse calculation method described above was also
used to verify that PCBs in re-used crushed concrete do not pose a potential threat to
groundwater quality. The MODFLOW-SURFACT simulation was performed in the same
manner as described above for soil, but modified to account for the physical properties
associated with crushed concrete. For crushed concrete, the hydrogeologic parameters and
Van Genuchten’s model parameters for gravel (Fayer et al., 1992)"* were used rather than the
lithologic parameters estimated for the upper 15 feet of the soil column. An attenuation factor
was then estimated for PCBs from a source depth of 15 feet bgs, corresponding to the bottom
depth of proposed concrete re-use. As presented in Worksheet D-16, the attenuation factor
estimated for the concrete re-use scenario was 1x10%°, equal to the attenuation factor
estimated for PCBs in native soil at 15 or 30 feet bgs (Worksheet D-15). Correspondingly, the
source pore water concentration of total Aroclors dissolved from crushed concrete at 15 feet
bgs would need to exceed 5x10* mg/L to result in groundwater concentrations exceeding the
MCL. As noted earlier for soil, these concentrations greatly exceed the solubility limit of PCBs
in water (0.7 mg/L; U.S. EPA, 1996) and exceed the concentration of pure phase PCBs (1x10°
mg/L), and therefore it is physically impossible to achieve total Aroclor concentrations in the
source pore water from the crushed concrete that would result in a concentration of total
Aroclors exceeding the MCL in groundwater. Therefore, PCBs in concrete that may be re-
used (on-site disposal) as on-site fill materials also do not pose a potential threat to
groundwater at the Site.

¥ Fayer, M. J., M. L. Rockhold, and M. D. Campbell, 1992, Hydrologic Modeling of Protective Barriers:
Comparison of Field Data and Simulation Results, Soil Science Society of America Journal, 56: 690-
700. '
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Worksheet D-1
Site-specific Soil Screening Levels for the Protection
of Groundwater - TCE

Caleulated by: Miao Zhang

Project Number 010627.003.0 Date: December 19, 2007

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs* of "Inferim Site Assessment &
Cleanup Guidebook” published by the California Regional Water Quality Controf Board,
Los Angeles Region {referred to as the LARWQCB method in this calculation).

1. Maximum Attenuation Factor (AFmax)

»  maximum attenuation facior AFmax = 145 (Table 2 of Appendix A)

2. Modification Factor Due to Distance Above Groundwater (AFD)

» depth to groundwater = DT = 150ft
i=1.149
depth to water from point of Interst = D.:= DT - i-ft

AFDJ. = Jmax{l,AFmax) if Di> 150ft
D, - 40ft '
max 1,| 0.9 + 0.1 |-AFmax | if 40ft <D, £ 150ft
1101t 1

D.
max| 1,——-(0.1AFmax — 1) + 1| if D, < 40ft
40ft i

(Equations 5-7
of Appendix A}

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)
e boring information::
i=1.150
GRI25,:= 0 SAI25:=0 SI125:=0 CL125:=0
GRI26,:=0 SAI26,:=0 SI126,:=0 CLI26,:=0



Boring No. 125

1'- 15" Silty Sand

15' - 19" Poerly Graded Sand

19" - 25" Siity Sand

25" - 47" Poorly Graded Sand

47' - 48" Sandy Silt

48' - 54': Silty Sand

54'- 84" Lean Clay

64' - 80" Pootly Graded Sand

80" - 85" Sandy Silt

85' - 89" Sandy Lean Clay

89' - 106" Poorly Graded Sand

106' - 114" Sandy Silt

114 - 121" Poorly Graded Sand

121 - 125" Silty Sand

125' - 144" Poorly Graded Sand

144" - 145" Silt

145" - 150" Poorly Graded Sand
Boring No. 126

1' - 8" Silty Sand

8' - 46" Poorly Graded Sand

46’ - 51": Silty Sand

51'- 53" Silt

53'- 63" Lean Clay

63' - 69" Silty Sand

69" - 104" Poorly Graded Sand
104' - 111" Lean Clay

111" - 121" Poorly Graded Sand
121' - 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140" Gilty Sand

140" - 150" Poorly Graded Sand

W

[l

i

i

i

i)

]
—_
=N
—_
=

i=20.25
i:=126.47
i:=48.48

i:=65.80
i==81.85
i=86.89
i:=90..106

107..114
115..121
122.. 125
126.. 144
145.. 145
146., 150

1.8

1= 9.46
== 47.51

i=54.63
i=64.69
i:= 70..104

105.. 111

i=112..121

122..125
126..135
136.. 140
141..150

1l
—

SA125i :
SAI?.Si :
SA125i :
SA125i :
311255:= 1
SA125i :
CL125i :
SAi?.Si :
SIIZSi =1
CL125i :
SA125i :
81125i =1

SAIZSi =1
SA125i =1
SA125i =1
SIIZSi =1

SAIZSi =1

1] 1 [}
] [

1l
—

1l
—

il
—

I

It

1

1
1
1

SA126i:
SA126i:
SA126i:
81126i =1
CL126i =1
SA126i: 1
SA126i: 1
CL126i: 1
SA126i:
CL126i :
SA126i:
SA126i :
SA126i :

] 1 1l ] Il [H 1l ]
— = e e e



iw=1.149

DT
TGR, := 0.5 Z GR125 + Z GR126.

j = ] j=i+l

DT

TSA, = o{z SA125 + Z SA126
i+1

j =it

ot
ft
TSL =05 25. + SI1126,
;=0 SI1 5J Z J
j =il

j =i+l

DT
TCL, = 0.5 Z CL125 + Z CL126

j =i+l j =i+l
AFD TGRE TSAi TSIi TCLi
AFT. .= max| 1, - + + + {Egquation 12 of Appendix A)
i D\ 20 10 5 1

ft

. Use of Attenuation Factor for Soil Screening Levels
maximum contaminant level MCL = 0.005 (California MCL, in ppm)
i=1.149

cone, := AFT.-MCL {Equation 13 of Appendix A)

depih of point of interest: depth, = ~i-ft



- 350
depth;
ft

-~ 100

l ] 1
0 0.05 0.1 0.15 0.2

CONC;

- 150

Figure 1. Soil Screening Levels (in ppm) at Various Depths from Ground Surface

TCE.xls

cone



Worksheet D-2
Site-specific Soil Screening Levels for the Protection

of Groundwater - PCE

. Calculated by: Miao Zhang
Project Number 010627.003.0 Date: December 19, 2007

The following calculation is based on Appendix A (referred fo as Appendix A in this
calculation}, "Aftenuation Factor Method For VOCs" of "Interim Site Assessmernit &
Cleanup Guidebook” published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQCB method in this calculation).

1. Maximum Attenuation Factor (AFmax)

« maximum atienuation factor AFmax = 729 (Table 2 of Appendix A)

2. Modification Factor Due to Distance Above Groundwater (AFD)

s depth to groundwater = DT = 150ft
i:=1.149
depth to water from point of Interst = Di = DT —ift

AFD. = |max(]l,AFmax) if Di> 1501t

i
Di — 40ft
max 1,[ 0.9 + 0.1 |-AFmax| if 40ft < D, < 1501t
1101t 1

{Equations 5-7
of Appendix A)

D,
max 1,——-(0.1AFmax — 1) + 1| if D, < 40ft
40ft 1

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)
s boring information:;
i=1.150
GRI25,:=0 SAI25:=0 SI25:=0 CLI25:=0
GR126,:=0 SAl26,:=0 SI126.:=0 CLI26,:=0



Boring No. 125

1'- 15" Silty Sand

15' - 19" Poorly Graded Sand

19' - 25" Silty Sand

25' - 47" Pootly Graded Sand

47" - 48" Sandy Silt

48' - 54" Silty Sand

54' - 64': Lean Clay

64' - 80" Poorly Graded Sand

80’ - 85" Sandy Silt

85' - 89": Sandy Lean Clay

89' - 106" Poorly Graded Sand

106" - 114" Sandy Silt

114 - 121" Poorly Graded Sand

121 - 125" Silty Sand

125' - 144" Poorly Graded Sand

144' - 145" Silt

145" - 150" Poorly Graded Sand
Boring No. 126

1'- 8" Silty Sand

8' - 46" Poorly Graded Sand

46" - 51': Silty Sand

51' - 53" Silt

53'- 63" Lean Clay

63' - 69': Silty Sand

69' - 104" Poorly Graded Sand
104' - 111" Lean Clay

111'- 121" Poorly Graded Sand
121' - 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140" Silty Sand

140" - 150" Poorly Graded Sand

H

i

i

I

16..19

i:=26..47
i:= 48..48
i=49.54
i=>55.64
i:=165..80

i:=90.106

107.. 114
115.. 121
122.. 125
126.. 144
145..145
146.. 150

1.8

i=9.46
= 47,51
i=52.53
i:=54..63
i:=1064.69
i 70.104

105..111
112,121
122.. 125
126..135
136..140
141..150

Il
—

SA125i:
SA125i:
SAlZSi:
SA125]. :
81125i =1
.‘3}\125i :
CL125i :
SAl125:
81125i =1
CL}25i:
SAIZSi:
81125E =]
SA125i:
SA125;:
SA125i:
51125i =1
SAIZSi =1

1 If Il
—_ = e

fl
—

1l
bt

I
-

[

1

[
—

I

1
1
1

1t
—_

SA126i :
SA126i :
SAII.’.(Si :
S1126, = 1
CL126,:
SA126i :
SA126;:
CL126, :
SAIZGi :
CL126,:
8A126i :
SAL26, :
SA126i :

I It
i et

1 Il ] 1l [ Il 1] I I
—_ — —_ —_ — — — ad Pt



i:=1.149

DT
ft
TGR, == 0.5 GRI125. + Z GRI126.
1 J )
=izl j =il

DT

TSA, = 0.5 Z SAL25, + Z SA126

=i+l jo=itl

pT
: ft
TSI, = 0.5 SI1125. + S1126.
: jr 2 S
1+1

j =i+l

DT
ft
TCL. = 0.5 CL125. + Z CL126.
1 ] ]
m1+1 j =l

AFD, [TGRi TSA, TSI TCL,

+ + + ‘) (Equation 12 of Appendix A)

AFT.=max 1,
i 20 10 5 1

i

ft

. Use of Attenuation Factor for VOC Soil Screening Levels

maximum contaminant level MCL:= 0.005 (California MCL, in ppm}

i=1.149
conc, 1= AFTi'MCL (Equation 13 of Appendix A}
depth of point of interest: depth, ;= —i-ft
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Worksheet D-3
Site-specific Soil Screening Levels for the Protection
of Groundwater - Benzene

. Calculated by: Miao Zhang
Project Number 010627.003.0 Date: June 26, 2007

Revision: December 17,2007

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "interim Site Assessment &
Cleanup Guidebook" published by the California Regional Water Quality Control Board,
Los Angeles Region (referred fo as the LARWQCB method in this calculation).

1. Maximum Attenuation Factor (AFmax)

*  maximum attenuation factor AFmax i 73 (Table 2 of Appendix A)

2. Modification Factor Due to Distance Above Groundwater (AFD)

» depth to groundwater = DT := 150ft
i=1.149
depth to water from point of Interst = D,=DT ~ift

AFDi = | max({l, AFmax) if Di> 150ft

Di ~ 40ft
max 1,| 0.9 + 0.1 |-AFmax| if 40ft < D. < 150ft
1101t !

D
max [,——-(0.1AFmax — 1) + 1| if D, < 40ft
40ft i

{Equations 5-7
of Appendix A)

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)
¢ boring information:;
i=1.150
GRI25 := 0 SA125.:=0 SI125:=0 CLI25:=0
GRI26,:=0 SA126,:=0 SI126,:=0 CL126,:=0



Boring No. 125

1'- 15" Silty Sand

15'- 19" Poorly Graded Sand
19" - 25" Silty Sand

25' - 47" Poorly Graded Sand
47" - 48", Sandy Silt

48' - 54" Silty Sand

54" - 64" Lean Clay

64' - 80": Poorly Graded Sand
80' - 85" Sandy Silt

85' - 89" Sandy Lean Clay

89' - 106" Poorly Graded Sand
106" - 114" Sandy Silt

114 - 121" Poorly Graded Sand
121 - 125" Silty Sand

125' - 144" Poorly Graded Sand
144 - 145" Silt

145" - 150" Poorly Graded Sand

Boring No. 126

1'- 8" Silty Sand

8' - 46" Poorly Graded Sand

46" - 51" Silty Sand

51'- 53" Siit

53'- 83" Lean Clay

63' - 69" Silty Sand

69' - 104" Poorly Graded Sand
104"- 111" Lean Clay

111" - 121" Poorly Graded Sand
121'- 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140" Silty Sand

140" - 150": Poorly Graded Sand

I

I

H

i

1i
—
(=21

i=107..
i=115.
i 122
126..
145..
146..

70..
105

.19
.25
im==26..
.43
. 54
.64
.80
.85
.89
.. 106

47

114
121

125

144
145
150

1.8

i= 9,46
im=47.,
i:=52.
i:=54.
.. 69

51
53
63

104

. 111
112..
122..
126..
136..
141..

121
125
135
140
150

SA]ZSi :
SAIZSi :
SAIZSi :
SA1251. :
SII25i = ]
SAI?.Si :
CLIZSi :
SA125,:
SIIZSi = ]
CLiZSi :
SAI25,:
SI125,:=1
SAlZSi :
SA125i =
SAIZSi :
SI25, = 1
SAIZSi :

I Il I 1l
— e ke e

il ] 1l
T

It [
—_— Ll

Il
—

I
—_

il
—_

1

1

SAIZGi :
SA126i :
SA126i :
81126i =1
CL126i :
SAIQGi :
SA126i :
CL126i :
SA126i :
CL126i :
SA126i :
SA126i :
SAIZGi :

I Il Il
—_ e

1l 1 S L [ | LS I |
I T T e e



i=1.149

DT DT
ft ft _
TGR, = 0.5 GR125. + GRI126,
=03 3 i j
j =il j=i+l
DT DT
ft ft
TSA, = 0.5 SA125, + SA126.
=03 X, SAIS S }
j =i+l j =i+l
DT DT
ft ft

= 0.5 SI125. 26,
TSI Z i+ Z S11 GJ

j =il j=isl

DT DT
ft ft
= 0.5 CL125. CL126,
TCL, Z 5, + z J
j =1 j =il
AFDi TGRi TSAi TSIi ’I“CLi
AFT, = max| 1, + + + {Eguation 12 of Appendix A)
i . 20 10 5 1

ft

4. Use of Attenuation Factor for VOC Soil Screening Levels

e maximum contaminant level  MCL = 0.001 (California MCL, in ppm)

i:=1.149

conc, := AFTi~MCL (Equation 13 of Appendix A)

depth of point of interest: depth, = —i-ft
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Worksheet D-4
Site-specific Soil Screening Levels for the Protection

of Groundwalter - Toluene

. Calculated by: Miao Zhang
Project Number 010627.003.0 Date: June 26, 2007

Revision: December 17, 2007

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "Interim Site Assessment &
Cleanup Guidebook” published by the California Regional Water Guality Control Board,
Los Angeles Region (referred to as the LARWQCSB method in this calculation).

1. Maximum Attenuation Factor (AFmax)

»  maximum attenuation factor AFmax := 288 (Table 2 of Appendix A)

2. Modification Factor Due to Distance Above Groundwater (AFD)

e depth to groundwater = DT = 150ft
1:=1.149

7 depth to water from point of Interst = Di = DT -i-ft

Ji‘d-“'Di = |max(l, AFmax) if Di> 1501t

Di — 40ft
max 1,| 0.9————— + 0.1 [-AFmax{ if 40ft <D, 5 150ft
110ft 1

(Equations 5-7
of Appendix A)

D.
max] 1,——-(0.1AFmax — 1) + 1| if D, < 40ft
40ft i

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)
+ boring information::
i=1.150
GR125,:=0 SAI25:=0 SI125:=0 CLI25:=0
GRI26 =0 SA126,:=0 SI126,:=0 CLI26,:=0



Boring No. 125

1" - 15" Silty Sand

15' - 189" Poorly Graded Sand
19' - 25" Silty Sand

25" - 47" Poorly Graded Sand
47" - 48" Sandy Silt

48' - 54": Gilty Sand

54'- 64" Lean Clay

64' - 80" Poorly Graded Sand
80' - 85" Sandy Silt

85’ - 8¢': Sandy Lean Clay

89' - 106" Poorly Graded Sand
106" - 114': Sandy Siit

114 - 121" Poaorly Graded Sand
121 - 125" Silty Sand

125'- 144" F’oorly Graded Sand
144' - 145" Silt

145’ - 150": Poorly Graded Sand

Boring No. 126

1'- 8" Silty Sand

8' - 46" Poorly Graded Sand
46'- 51" Silty Sand |

51'- 53" Silt

53'- 63" Lean Clay

63’ - 89': Silty Sand

69' - 104" Poorly Graded Sand
104'- 111" Lean Clay

111" - 121': Poorly Graded Sand
121'- 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140"; Silty Sand

140" - 150': Poorly Graded Sand

I

I

ki

16..19

i:=120.25
1= 26..47
i= 48, 48
i:=49.54
i:=55.64
i= 65..80
i=81..85
i= 86.89

90.. 106
107.. 114

i=115.121

122..125
126.. 144
145.. 145
146.. 150

1..8

i:=9.46
i:=47.51
i:=52..53

iw=70.104
i=105.111
i=112.121

122., 125
126..135
136.. 140
141..150

SA125i :
SA125i ;
SA125i:
SA125i:
81125i =1
SA125i =]
CLIZSi: 1
SAIZSi: 1
SIlZSi:= 1
CL125i =1
SA125i =1
S}125i = 1
SA125i :
SAAI?.Si :
SAlZSi:
81125i =1
SA125i:

Il il I [
—_ = =

I

1
1
1

1l

1

il

SAL26,:
SAI26,:
SA126i :
81126i =1
CL126i :
SA126i :
SA126,
CL126, -
SA126,
CL126i :
SAL26,:
SA126, :
SA126, :

Il 1l
—_

[ ] It Il ] 1] I I 1l
e e [P V- —_ —_



iw=1.149

DT
TGR, = 0.5 Z GR125 + Z GR126.

= i+l j=irl

DT

TSA, = 0.5 Z SA125 + Z SA126

j =is] j =i+l

DT
TSk, = 0.5 Z 31125 + Z 81126

j =i+l j =i+l

DT
TCL, = 0.5 Z CL125 + Z CL126

j =i+l j=irl

AFTi:-—“ max| 1,

AFDi TGRi TSAi TSIi TCLi
. + + + (Equation 12 of Appendix A)
; 20 10 5 I

ft
4. Use of Attenuation Factor for VOC Soil Screening Levels
»  maximum contaminant level MCL = 0.15 {California MCL, in ppm)
i:=1..149

cone, := AFT-MCL (Equation 13 of Appendix A)

depth of point of interest: depth, == —i-ft
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Worksheet D-5
Site-specific Soil Screening Levels for the Protection

of Groundwater - Ethylbenzene

. Calculated by: Miao Zhang
Project Number 010627.003.0 . Date: June 26, 2007

Revision: December 17,2007

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs* of “Inferim Site Assessment &
Cleanup Guidebook” published by the California Regional Water Quality Conirol Board,
Los Angeles Region (referred to as the LARWQCB mathod in this calculation,).

1. Maximum Attenuation Factor (AFmax)

* maximum attenuation factor
AFmax = 244 {Table 2 of Appendix A)

2. Modification Factor Due to Distance Above Groundwater (AFD)

e depth to groundwater = DT = 150ft
i:=1.149
depth to water from point of Interst = D, = DT —i-ft

AFDi = |max{1l, AFmax) if Di> 1504t

Di — 40ft
max 1, 0.9 + 0.1 |-AFmax | if 40ft < D. £ 1504t
110ft 1

(Equations 5-7
of Appendix A)

D.
max 1,——(0.1AFmax — 1) + 1| if D, < 40ft
40ft i

3. Total Modification Factor Due o Distance Above Groundwater and
Lithology (AFT)
»  boring information::
i=1.150
GR125,:=0 SAI25:=0 SI25:=0 CLI25 =0
GRI26,:= 0  SAI26,:=0 SII26,:=0 CLI26:=0



Boring No, 125

1' - 15" Silty Sand

15'- 19" Poorly Graded Sand
19’ - 25" Silty Sand

25' - 47" Poorly Graded Sand
47' - 48" Sandy Silt

48' - 54': Silty Sand

54' - 64': Lean Clay

64' - 80": Poorly Graded Sand
80' - 85" Sandy Silt

85' - 88" Sandy Lean Clay

89' - 106" Poorly Graded Sand
106' - 114" Sandy Silt

114 - 121': Poorly Graded Sand
121 - 125" Silty Sand

125' - 144" Poorly Graded Sand
144" - 145" Silt

145' - 150" Poorly Graded Sand

Boring No. 126

1" - 8" Silty Sand

8' - 46" Poorly Graded Sand

48' - 51" Silty Sand

51'- 53" Silt

53'- 63" Lean Clay

63' - 69" Silty Sand

69' - 104" Poorly Graded Sand
104' - 111" Lean Ciay

111' - 121" Poorly Graded Sand
121'- 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140'; Silty Sand

140" - 150" Poorly Graded Sand

i= 90. 106

= 107..114
t:=115.121
i=122..125
1= 126..144
i=145.145
1= 146..150

9.46

i:=47.51
i=52.53
i= 54.63
i:= 04..69
i= 70. 104
i=105.111
i=112..121
im=122.125
1:=126..135
i=136..140
i=141.150

[
i

SA125,
SA12SE:
SAT25,:
SAIZSi:
SII25,:= 1
SAIZSi:
CL125i:
SA125i:
SI25, =1
CL125,:
SA125,:
ST25, = 1
SA125i:
SA125i:
SAIZSi:
SII25, = 1
SA125i =1

1l it 1
— e

1l 1l It
—_ = =

ol

o
— — p—

SA126,:
SAI126,:
SA126i :
SI26, = 1
CL126i :
SAI26, :
SA126i :
CL126i :
SA126,
CL126i :
SAl126, :
SA126i :
SAlZﬁi :

|
—_ e

L (| | [ | ||



P=1..149

DT
TGR, = 0.5 Z GR125 + Z GR126.

=i+l j=irl

DT

TSA, = os[z SA125 + Z SA126
1

j=ul

DT
T8Y = 0.5 Z 31125 + z 51126
=i+l j =il
DT
TCL,= 0 Z CL125 + Z CL126
=i+l j=il
AFD. TGR TSA, TSL TCL,
AFT, = m o + + {Egquation 12 of Appendix A)
10 5 1

4. Use of Attenuation Factor for VOC Soil Screening Levels

«  maximum contaminant level MCL := 0.3 {California MCL, in ppm)
iw=1.149
cone, = AFT.MCL {Equation 13 of Appendix A)

depth of point of interest: depthi = —i-ft
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Worksheet D-6
Site-specific Soil Screening Levels for the Protection
of Groundwater - Xylenes

. Calculated by: Miao Zhang
Project Number 010627.003.0 Date: June 26, 2007

Revision: December 17, 2007

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "Interim Site Assessment &
Cleanup Guidebook" published by the California Regional Water Quality Control Board,
Los Angefes Region {referred to as the LARWQUCBE method in this calculation).

1. Maximum Attenuation Factor (AFmax)

o maximum atienuation factor AFmax = 265 (Table 2 of Appendix A)

2. Modification Factor Due to Distance Above Groundwater (AFD)

s depth io groundwaier = DT = 150ft
iw=1..149
depth to water from point of Interst = D.:= DT it

AFDi = | max(l,AFmax) if Di> 150ft

Di — 408t
max 1,| 0.9 + 0.1 |-AFmax | if 40ft <D, < 150ft
1104t !

{Egquations 5-7
of Appendix A}

D,
max| 1,——-(0.1AFmax — 1) + 1] if D. < 40ft
40ft i

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)
+ boring information::
i=1.150
GR125,:= 0  SA125,:=0 SI125:=0 CLI25.:=0
GR126,:=0 SA126,:=0 SI126,=0 CLI26,:=0



Boring No. 125

i'- 15" Silty Sand

15" - 19" Poorly Graded Sand
19' - 25" Silty Sand

25' - 47" Poorly Graded Sand
47' - 48" Sandy Silt

48' - 54", Silty Sand

54" - 64" Lean Clay

64' - 80": Poorly Graded Sand
80" - 85'": Sandy Silt

85' - 89" Sandy Lean Clay

89' - 106" Poorly Graded Sand
106' - 114" Sandy Silt

114 - 121" Poorly Graded Sand
121 - 125" Silty Sand

125' - 144" Poorly Graded Sand
144' - 145" Silt

145 - 150": Poorly Graded Sand

Boring No. 126

1' - 8" Silty Sand

8' - 46" Poorly Graded Sand

46' - 51" Silty Sand

51'- 53" Silt

53'- 83" Lean Clay

63' - 69" Silty Sand

89’ - 104" Poorly Graded Sand

104' - 111" Lean Clay

111" - 121" Poorly Graded Sand
121'- 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140" Silty Sand

140" - 150" Poorly Graded Sand

- —-

—-

i)

W

In

= 90..106

= 107.. 114
= 115..121
= 122,125

126.. 144
145..145
146.. 150

=1.8
=9..46
= 47..51
== 52,53
= 54..63
= 64..69

70.. 104

105.. 111
112..121
122..125
126.,135
136.. 140
141.. 150

SA125i =1
SAIQSi =1
SA125i =1
SA125i 2]
81125i =1
SAIZSi =1
CL125i =1
SAIQSi =1
81125i =1
(3!.,125i =1
SA125i =1
51125i =1
SA125i =1
SA125i =1
SA125i =1
SI125i = 1
SA125i =1
SA126i =1
SA126i =1
SA1265 =1
81126i =1
CL126i =1
SA126i = 1
SA126i =1
CL126i =1
SAlIZtSi =]
CL126i =1
SA126i =]
SA126i =1
=1

SA126i :



=1.149

DT
TGR, := 0.5 Z GR125 + Z GR126.

=i+l j=i+l

DT
TSA, = 05 SA125 + Z SA126
j =i+l

j=i+1

DT
TSI = 0.5 Z 31125 + Z 81126

j =i+l j =i+l

DT
ft
TCL. := 0.5 CL125. + Z CL126,
i i j
j =i+l j=i+t

AFT = max 1,

AFDi TGRi TSAi TSIi TCLi
. + + + (Equation 12 of Appendix A}
20 10 5 i

ft

. Use of Attenuation Factor for VOC Soil Screening Levels

maximum contaminant level ~ MCL:= 1.75  {California MCL, in ppm)

im=1.149

conc, = AFT,-MCL {Equation 13 of Appendix A)

depth of point of interest: depth, = —i.ft
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Worksheet D-7
Site-specific Soil Screening l.evels for the Protection of
Groundwater - n-Butylbenzene

Caleulated by: Miao Zhang
Date: June 26, 2007
Revision: December 17, 2007

The folfowing calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "Interim Site Assessment &
Cleanup Guidebook” published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQCB method in this calculation).

Project Number 010627.003.0

1. Maximum Attenuation Factor (AFmax)
«  maximum attenuation factor

Non-chemical-specific Parameters

soil bulk density denb := 2.27 &~

mL
soil water content by volume {dimensionless} thetaw = 0.031
soil organic carbon content (dimensionless) foc ;= 0.015
soil porosity (dimensionless) n:= 0.143
Chemical-specific Parameters

organic carbon partition coefficient Koc = 2830m—L

g
Henry's law constant Kh = 0.537

Reference: U.S. EPA, 2004, Region IX Preliminary Remediation Goals {PRGs)
http:/Avww.epa.gov/region09/waste/sfund/prg/index.htmi

Maximum Attenution Factor

denb

thetaw

(Equation 4 of Appendix A)

AFmax =1 + ( ]-foc-Koc + (n — thetaw)-

thetaw

AFmax =3.111 % 10°

2. Modification Factor Due to Distance Above Groundwater (AFD)
s depth to groundwater = DT := 150ft
i=1.149



depth to water frorn point of Interst = D, := DT -i-ft

AFDi = {max(l,AFmax) if Di> 150ft

Di — 40ft
maxl 1, 0.9——1—10f— + Q.1 [-AFmax| if 40ft < Di < 150ft
t

D (Equations 5-7
ma»{l ,E%-(O.lAFmax -+ 1] if D, <40ft of Appendix A)
t

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)

» boring information::
i=1.150
GR125i =10 SAIZSi =0 51125i = () CL125i =0
GR126i =0 SA126i =0 81126i = () CI_,126].l =0

Boring No. 125

1" - 15" Silty Sand i=1.15 SA125,:= 1
15'- 19" Poorly Graded Sand i=16.19 SAlzsi =1
19" - 25" Silty Sand i=20.25 SA125i =1
25' - 47" Poorly Graded Sand i=26..47 SAI25.:= 1
47' - 48": Sandy Silt = 48..48 SIIZSi =1
48' - 54" Silty Sand 1:=49.54 SA}LZSi =1
54' - 84" Lean Clay i:=355.64 CL125E =1
64' - 80" Poorly Graded Sand i:=165.80 SA125i =1
80’ - 85" Sandy Silt i:=28I..85 81125i =1
85 - 89" Sandy Lean Clay i:= 86..89 CL125i =1
89" - 106" Poorly Graded Sand i=90..106 sA125i =1
106'- 114" Sandy Silt i=107.. 114 31125i =1

114 - 121" Poorly Graded Sand i
121 - 125" Silty Sand 122..125 SAIZSi: 1
125' - 144" Poorly Graded Sand 126.. 144 SA125, = |
144' - 145" Silt i=145.145  SI125.:=1
145' - 150" Poorly Graded Sand i:=146..150 SA125i = 1

115..121 SAIZSi =1

—
1l

._.
[H



Boring No. 126

1" - 8" Silty Sand

8' - 46" Poorly Graded Sand
46" - 51" Silty Sand

51'- 53" Silt

53' - 63" Lean Clay

83" - 69" Silty Sand

69' - 104': Poorly Graded Sand
104' - 111": Lean Clay

111" - 121" Poorly Graded Sand
121'- 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140": Silty Sand

140" - 150" Poorly Graded Sand

i=1.149
DT
ft
TGR, = GR125, + R126.
=03 z Y onizg
=i j=itl
DT
TSA, = 0.5 Z SA125 + Z SA126.
=il j=i+t

DT
ft
TSI := 0.5 SI1125. + S1126,
: j* D, Sus
1+I

j=irl

i=1.8
9..46

i:

i=47.51

i

[

"

i

DT
ft
TCL, = 0.5 CL125. + Z CL126.
i j j
w i)

i =i+l

= 52..53

i:=54.63

= 64..69

= 70,104
105..
112..
122,
126..
136..
141..

111
121
125
135
140
150

SA126,:
S!-"1126i :
SA126i :
81126i = 1
CL126, :
SA126i :
SA126i .
CL126i g
SA126i :
CL126i :
SAIZGi :
SAliZ6i :
SA126i :

] ] It
ot —_ —_

Il I [ ] il ] n Il It
—_ — ] sk F—t —_ — — —



1

+ + + J (Equation 12 of Appendix A)
20 1

AFT, == max| 1,
1 i 10 5

AFD, [TGRi TSA, TSI TCL
ft

4. Use of Attenuation Factor for VOC Soil Screening Levels
+ water quality objective (WQO) WQO =026 (California DHS Notification Level,
in ppm}
i==1.,149

cone; := AFT-WQO (Equation 13 of Appendix A)

depth of point of interest: depth, = —i-ft

~ 150 i | 1
0 50 100 150 200

cong;

Figure 1. Soil Screening Levels (in ppm) at Various Depths from Ground Surface

n-butylbenzene.xls

conc



Worksheet D-8
Site-specific Soil Screening Levels for the
Protection of Groundwater - sec-Butylbenzene

Calculated by: Miao Zhang
Date: June 26, 2007
Revision: December 17, 2007

Project Number 010627.003.0

The following calculation is based on Appendix A (referred to as Appendix A in this
calculalion), "Attenuation Factor Method For VOCs" of "Interim Site Assessment &
Cleanup Guidebook" published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQUCB method in this calculation).

1. Maximum Attenuation Factor (AFmax)
. maximunj attenuation factor
Non-chemical-specific Parameters

soil bulk density denb = 2.27 -5

mL
soil water content by volume (dimensionless)  thetaw := 0.031
soll organic carbon content (dimensionless) foc = 0.015

soil porosity (dimensionless) n = 0.143

Chemical-specific Parameters

organic carbon partition coefficient Koc = 2150-5-“—]7-
g

Henry's law constant Kh:= 0.767

Reference: U.S. EPA, 2004, Region IX Preliminary Remediation Goals (PRGs)
http://www.epa.gov/region09/waste/sfund/prg/index.html

Maximum Attenution Factor

denb
thetaw

(Eguation 4 of Appendix A)

AFmax = 1 + ( Jofochoc + (n — thetaw)-

thetaw
3
AFmax =2.365x 10

2. Modification Factor Due to Distance Above Groundwater (AFD)
e depth to groundwater = DT = 150ft
i=1.149



depth to water from point of Interst = D= DT ~i-ft

AFDi = |max(l,AFmax) if Di > 150ft

Di — 40ft
max| 1, 0.9~———— + 0.1 [-AFmax| if 40ft <D. 5 150ft
110ft 1

D (Equations 5-7
ma{l ,T(;fz-(O.IAFmax -1+ 1:} if Di < 40ft of Appendix A)

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)

e horing information::
ime 1,150
GR125i =0 SA125i =0 SIlZSi =0 CL125i =0
GRI26i =0 SA126i =0 51126i =0 CL126i = 0

Boring No. 125

1'- 18" Silty Sand im= 1,15 SAIZSi =]
15' - 19" Poorly Graded Sand i=16..19 SAlei =1
19'- 25" Silty Sand i=20.25 SAIQSi =1
25" - 47" Poorly Graded Sand i=26..47 SA125i = ]
47" - 48" Sandy Silt i:=48.48 81125i =1
48' - 54" Silty Sand i:=49.54 SA125i =1
54' - 64" Lean Clay i=55.64 CL125i =1
64' - 80" Poorly Graded Sand i:=65.80 SA125i =1
80" - 85" Sandy Silt i:=81.85 51125i =1
85' - 89": Sandy Lean Clay i:= 86.. 89 CLIZSi =1
89" - 108" Poorly Graded Sand {:=90.106 SA125i =1
106' - 114" Sandy Silt i=107.114 81125i =1

114 - 121" Poorly Graded Sand L= 115121  SA125,:=1
121 - 125" Silty Sand

125' - 144", Poorly Graded Sand
144' - 145" Gilt i:
145’ - 150" Poorly Graded Sand

.-.
Il

122..125 SA125i =1
126.. 144 SAIZSi =]
145.. 145 SIl25i =1
146.. 150 SA125i =1

]



Boring No. 126

- 81 Silty Sand

8' - 46': Poorly Graded Sand

- 51" Silty Sand
51'- 53" Silt
53' - 63" Lean Clay
63' - 69" Silty Sand

- 104" Poorly Graded Sand
104'- 111": Lean Clay
111'- 121": Poorly Graded Sand
121'- 125: Lean Clay
125 - 135: Poorly Graded Sand
135 - 140" Silty Sand
140" - 150" Poorly Graded Sand

i=1.149

DT
ft

TGR, = 05 Z R125j+2 GR

j=i+l

fe
54125, + SAl
i+ 2

=iel j =i+l

TSAi =105

i
-]

DT

TSI, = 0.5 z 51125 + Z 51126

j =i+l j =i+l

DT
TCL, = os[z CL125 + Z CLI1

=i+l j =il

i=1.8
i=9.46
i=47.51
i==52.53
i=54.63
i=64.69
iw=70. 104
im=105. 111
i=112..121
im=122.125
i=126..135
i:=136..140
i:=141..150
126j

26,
]

26

SA126i :
SA126i :
SA126i :
81126i =1
CL126i :
SA126i :
SAIZGi :
CL126i :
SAl?.ﬁi :
CL126i :
.S‘A126i :
SA126i :
SA126i :

It 1] 1l
—_ =

Il Il [H ] 1 H] I 1 1]
—_ —_ [ s —_ — —_ —_— —



AFTi = max| 1,

AFD, (TGR, TSA, TSL TCL
1 20 10 5 1

+ + + J (Equation 12 of Appendix A)

ft

4. Use of Attenuation Factor for VOC Soil Screening Levels

» water quality objective (WQO) wQO =026 (California DHS Notification Level,

in ppm)
i=1..149
cone, = AFT-WQO (Equation 13 of Appendix A)
depth of point of interest: depth, = it
0 1 T
— 508 -
depth;
ft
- 100 e
~15 1 |
0 50 100 150

Conc;

Figure 1. Soil Screening Levels (in ppm) at Various Depths from Ground Surface

sec-butylbenzene.xls

conc



Worksheet D-9
Site-specific Soil Screening Levels for the Protection
of Groundwater - 1.2-Dichloroethane

. Calculated by: Miao Zhang
Project Number 010627.003.0 Date: May 30, 2008

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "Inferim Site Assessment &
Cleanup Guidebook" published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQCB method in this calculation).

1. Maximum Attenuation Factor (AFmax)
AFmax = 17 {Table 2 of Appendix A)

2. Modification Factor Due to Distance Above Groundwater (AFD)

* depih to groundwater = DT := 150ft
i=1.149
depth to water from point aof Interst = D,:=DT- i-ft

AFD, = [max(1l,AFmax) if Di> 150ft

1
Di — 40ft
max{ 1,| 0.9 + 0.1 [-AFmax | if 40ft < D, < 150ft
10ft 1

D. (Equations 5-7
maxi:l ,Zéif;-(().lAFmax 1)+ 1} if D, < 40ft of Appendix A)

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)
. bofing information::
im=1.150
GRI25:=0 SAI25:=0 SII25:=0 CLI25:=0
GR126,:= 0  SAI26,:=0 SI126,:=0 CLI26:=0



Boring No. 125

1'- 15" Silty Sand

15' - 19" Poorly Graded Sand
19' - 25" Silty Sand

25' - 47" Poorly Graded Sand
47' - 48" Sandy Silt

48' - 54": Silty Sand

54' - 64" Lean Clay

64' - 80" Poorly Graded Sand
80' - 85" Sandy Silt

85' - BY" Sandy Lean Clay

89' - 106" Poorly Graded Sand
106' - 114': Sandy Silt

114 - 121" Poorly Graded Sand
121 - 125" Sty Sand

125" - 144"; Poorly Graded Sand
144' - 145" Sili

145' - 150" Poorly Graded Sand

Boring No. 126

1'- 8" Silty Sand

8' - 46" Poorly Graded Sand
46'- 51" Silty Sand

51'- 53" Silt

53' - 83" Lean Clay

63' - 69" Silty Sand

69' - 104" Poorly Graded Sand
104' - 111" Lean Clay

111" - 121" Poorly Graded Sand
121" - 125: Lean Clay

125 - 135: Poorly Graded Sand
135 - 140" Silty Sand

140" - 150": Poorly Graded Sand

1

W

i

W

!

]
ant
—
(¥}

16..19

i=20.25
1:=26..47

i=49.54
i=55.64
i:=065.80
im=8l..85
i:=86..89
1:=90..106

107.. 114
115.. 121
122..125
126.. 144
145..145
146.. 150

Il
—
0

9..46

i=47..51
i:=152.53
i= 54,63
i=064.69
i:=70.104

105..111

i=112.121

122..125
126..135
136.. 140
141.. 150

1
p—

SAIZJ.Si :
SA125,:
SA125i :
SA1251:
SH2s,:= 1
SA125i :
CL125i :
SAI125,:
SI125,:= 1
CL125, :
SAiZSi:
SII2Si =1
SA125i:
SAI25i:
SAL25,:
SIlZSi:= 1
SAI25, =1

[} Il Il
—_ =

1] 1 Il
—_ s )

1

Il
—_

1

]
o

1

SA126i =1
SAIZGi =]
SA126i =1
81126i =1
CLI%i :
SAIZ(Si :
SAIZ(Si :
CL126i :
SA126i ;
CL126i :
SA126i :
SAIZ6i :
SA126i :

1} ] [i} 1] [} ] [1j [i} 1]
—_— = e st [T — [



i=1.149

DT DT

ft ft
GR,:= 0.5 GR125. + GR126.
TOR;= 03 3 it ;

i =i+l =ikl

DT DT
ft ft
TSA, = 05 SA125, + SA126,
(=03 D) SALS;+ 3 saI
i =i+l j=i+l

DT DT

ft fe
TSI, = 0.5 SE25, + S1126.
(=03 ) sus+ 3 sus,

i =i+l j =i+l

DT DT

ft ft
= O, 25, .
- TCL =05 ) CL125,+ %' CLI2G,

j =i+l j=itl

AFT.:

il

max| 1,

AFD, (TGR, TSA TSI TCL
120 10 5 1

+ + + ] (Equation 12 of Appendix A)

i

ft

4. Use of Attenuation Factor for VOC Soil Screening Levels

+ water quality objective (WQO} wQO := 0.0005 (California DHS Notification Level,
in ppm)

i=1.149

cone, = AFTi-WQO (Equation 13 of Appendix A)

depth of point of interest: depth, := —i-ft



- 150
sx10™* 1x10”> 1.5¢107° x10”

conc;

3

Figure 1. Soil Screening Levels {in ppm) at Various Depths from Ground Surface

12—déa.xls

conc



Worksheet D-10
Site-specific Soil Screening Levels for the Protection
of Groundwater - Isopropylbenzene

Calculated by: Miao Zhang
Date: June 26, 2007
Revision: December 17, 2007

Project Number 010627.003.0

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "interim Sife Assessment &
Cleanup Guidebook" published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQCB method in this calculation).

1. Maximum Attenuation Factor (AFmax)
s maximum attenuation factor

Non-chemical-specific Parameters

soil bulk density denb = 2.27 —&-

mL
soil water content by volume (dimensionless})  thetaw := 0.031

soil organic carbon content (dimensionless) foc := 0.015
s0il porasity (dimensionless) n:= 0.143

Chemical-specific Parameters
. o - mL
organic carbon partition coeificient Koc = 220 —
g

Henry's law constant Kh:= 0472

Reference: U.S. EPA, 2004, Region IX Preliminary Remediation Goals (PRGs)
http://www.epa.gov/region09/waste/sfund/prg/findex.html

Maximum Attenution Factor

denb
thetaw

AFmax =1+ ( )-foc-Koc + (n — thetaw)- Kh (Equation 4 of Appendix A)
t

hetaw
AFmax = 244.35

2. Modification Factor Due to Distance Above Groundwater (AFD)
s depth to groundwater = DT := 150ft
i=1.149



depth to water from point of Interst = D,:==DT - i-ft

AFDi == Imax(1l, AFmax) if Dj > 150ft _
Di — A0t
max| 1,[ 0.9————+ 0.1 |-AFmax | if 40ft <D, < 1504t
1104t !

D (Eguations 5-7
max 1,——-(0.1AFmax — 1) + 1| if D. < 40ft
40ft 1

of Appendix A)

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)

* boring information:;
i=1.150
GR125i =10 SA125i =0 81125i =0 CL125i =0
GR126i =) SA126i =0 81126i =0 CL1261 =0

Boring No. 125

= 1" - 15" Silty Sand i=1.15 SA125, = 1
15" - 19" Poorly Graded Sand i=16.19 SA125, =1
19' - 25" Silty Sand iw= 20..25 SA125i =1
25' - 47" Poorly Graded Sand i=26..47 SA125,:= 1
47" - 48" Sandy Silt i:=48..48 81125i =]
48' - 54": Silty Sand i:=49.54 SA125, = 1
54' - 64" Lean Clay i=55.64 CL125i =1
64' - 80" Poorly Graded Sand i=65.80 SAI125,:= 1
80" - 85" Sandy Silt i==81..85 51125i =1
85' - 89": Sandy Lean Clay i== 86..89 CL125i =1
89'- 106" Poorly Graded Sand i=00. 106 SA125.1 =1
106" - 114" Sandy Silt 1:=107.114  SI125.:= 1

1
1
1

114 - 121" Poorly Graded Sand i=115..121 smzsi :

121 - 125" Silty Sand i= 122..125 SA125i;

125' - 144" Poorly Graded Sand i:=126..144  SA125.:
144' - 145" Silt im= 145..145 SII?.Si =1
145' - 150": Poorly Graded Sand i:= 146.. 150 SA125i =1



Boring No. 126

- 8" Silty Sand
8' - 46" Poorly Graded Sand
46' - 51': Silty Sand
51'- 53" Silt
53' - 83" Lean Clay
63' - 69" Silty Sand
69' - 104" Poorly Graded Sand
104'- 111" Lean Clay
111'- 121" Poorly Graded Sand
121" - 125: Lean Clay
125 - 135: Poorly Graded Sand
135 - 140": Silty Sand
140' - 150" Poorly Graded Sand

= ]..149

i=1.

i:=9.46

i=
i=

i:=

— [,

.

DT
TGR, = 0.5 Z GR125 + z GRI26,

=i+l j =i+l

DT

TSA, = 05[2 SA125 & Z SA126.
i+1

j=il

bT

TSI, = 05[2 51125 + Z 81126
i+1

j =i+l

DT
TCL, = 0.5 Z CL125 + Z CL126.

j =i+l j =ikl

47.,
52..
54..
64 ..
70..

= 105..
112..
122..
126..
136..
141..

51
53
63

104

111
121
125
135
140
150

[l
—

SA12’6i :
SAI126,:
SA126i :
SI26.:= 1
CL126i :
SA126i :
SAI26,:
CLI26, :
SA126,:
CL126, :
SA126i :
SA126i :
SAI126,:

1l H
[ —Y

1 [} ] 1l 1l IF | i} 1l
— e e T = T -



AFDi TGRi TSAi TSIi TCLi

AFT.:= max 1, ‘ + + + (Equation 12 of Appendix A)
! D; 20 10 5 1

4. Use of Attenuation Factor for VOC Soil Screening Levels

+ water quality objective (WQO) wQO := 077 (California DHS Notification Level,

in ppnt}
i:=1.149
conc, = AFT WQO {Equation 13 of Appendix A)
depth of point of interest: depth, := —i-ft

— 150 [ I 1

0 10 20 30 40

cone;

Figure 1. Soil Screening Levels (in ppm) at Various Depths from Ground Surface

isopropylbenzene, xls

conc



Worksheet D-11
Site-specific Soil Screening Levels for the Protection
of Groundwater - Isopropyltoluene

. Calculated by: Miao Zhang
Project Number 010627.003.0 Date: June 26, 2007

Revision: December 17, 2007

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "Interim Site Assessment &
Cleanup Guidebook" published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQCBE method in this calculation).

1. Maximum Attenuation Factor (AFmax)
¢ maximum attenuation factor
Non-chemical-specific Parameters

soil bulk density denb := 2.27 &

mL
soil water content by volume (dimensionless)  thetaw = 0.031
soil organic carbon content (dimensionless) foc = 0.015

soil porosity (dimensionless) n:=0.143

Chemical-specific Parameters
. " " mL
organic carbon partition coefficient Koc = 3350 —
g

Reference: PA Phys Prop Database, PA State Dept Bureau of Land Recycling
http:/fwww.dep.state.pa.us/physicalproperties/_cgi-bin/Kec.ide

Henry's law constant Kh:= (.508

Reference: SRC, PhysProp Database, Syracuse Research Corporation,
hitp:/iwww.syrres.com/esc/physdemo.htm

Maximum Attenution Factor

denb

thetaw

(Equation 4 of Appendix A}

‘ Kh
AFmax =1+ ( )-foc-Koc + (n — thetaw)-
t

hetaw
3
AFmax = 3.682x 10

2. Modification Factor Due to Distance Above Groundwater (AFD)
+ depth to groundwater = DT = 150t



im=1..149

depth o water from point of Interst = D,:= DT~ i-ft

AI-"‘DE = |max(l,AFmax) if Di> 1501t
Di—40ft
max| 1,[ 0.9————— + 0.1 |-APmax| if 40ft < D. £ 150ft
110ft !

D (Eguations 5-7
max 1,——-(0.IAFmax ~ 1) - 1| if D, < 40ft
40ft I

of Appendix A)

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)
» boring information::
i=1.150
GRI25.:=0 SA125:=0 SI125:=0 CLI25:=0
GR126,:=0 SA126,:=0 SI126:=0 CLI126.:=0

Boring No. 125

1'- 15" Silty Sand i=1.15 SA125i =1
15' - 19": Poorly Graded Sand i=16..19 SA125i =]
-19" - 25" Silty Sand i:=20.25 SA125i =1
25" - 47" Poorly Graded Sand i:=26..47 SA125i =1
47' - 48" Sandy Silt i:=48.48 8112551 =1
48' - 54": Silty Sand i=49.54 SA125i =1
54' - 64" Lean Clay im= 55..64 CL125i =1
64' - 80": Poorly Graded Sand i:=63..80 SA125, = 1
80' - 85" Sandy Silt i=281.85 81125i =1
85'- 89" Sandy Lean Clay i=286..89 CL125,:= 1
89' - 106" Poorly Graded Sand i=90.106 SAL25, = 1
106' - 114'; Sandy Silt i=107..114 81125i =1

114 - 121" Poorly Graded Sand im 115,121 SA125i = ]
121 - 125" Silty Sand i:=122..123 SAI?.Si =1
125' - 144" Poorly Graded Sand iz 126. 144 SA125i =1
144’ - 145" Silt i=

145.,145 81125i =1

145° - 150" Poorly Graded Sand i= 146..150 SA125i =1

i



Boring No. 126

1'- 8':‘8E|ty Sand
8' - 48" Poorly Graded Sand
46' - 51" Siity Sand
51'- 53" Silt
53 - 63" Lean Clay
63’ - 69" Silty Sand

- 104": Poorly Graded Sand
104" - tﬁ": Lean Clay
111' - 121" Poorly Graded Sand
121'- 125: Lean Clay
125 - 135: Poorly Graded Sand
135 - 140" Silty Sand
140" - 150" Poorly Graded Sand

= 1. 149

I

i

i

Z GR125; + Z GR126,

DT
TGR = 0.5
j =i+1 j=il

DT

TSA, = 0.5 Z SA125 + Z SA126.

j =i+l j =i+l

DT
ft
TSI, == 0.5 SI125. + SI1L126,
i RDINE
'—1+1

j=i+l

DT
TCL, := 0.5 Z CL125 + Z CL126.

j =i+l j=i+l

1.8

i=9.46
47..
52..
im=54.
64..
70..
105..
112..
122.
126..
136.,
141.,

104

111
121
125
135
140
150

i
—

SA126i :
SA126i :
SA126i :
81126i =1
CL126i =1
SAIZ(Si == ]
SA126i :
CL126.1 :
SA126i :
CL.126i :
SA126i :
SAIZﬁi :
SA126i :

1l Il
— —

I [i} 1] 1] ] It fl
bt e —_



AFDi TGRi TSAi TSIi 'I‘CLi
‘ + + " (Equation 12 of Appendix A)

AFT. ;= max| 1, +
1 20 10 5

i

ft

4. Use of Attenuation Factor for VOC Soil Screening Levels

»  water guality objective (WQO) WQO = (.77  (California DHS Notification Level
: for isopropyltoluene as surrogate,

i:=1.149 in ppm)
conc, := AFTi-WQO {Equation 13 of Appendix A)
depth of point of interest: depth, := ~i-ft
0 T T
- 50 -
depth;
ft
— 100f -
- 150 ' '
0 200 400 600

cong;

Figure 1. Soil Screening Levels (in ppm) at Various Depths from Ground Surface

isopropyltoluene.xis

conc



Worksheet D-12
Site-specific Soil Screening Levels for the Protection
of Groundwater - n-Propvylbenzene

Calculated by: Miao Zhang
Date: June 26, 2007
Revision: December 17, 2007

Project Number 010627.003.0

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs” of "Interim Site Assessment &
Cleanup Guidebook"” published by the California Regional Water Quality Control Board
Los Angeles Region (referred to as the LARWQCB method in this calculation).
1. Maximum Attenuation Factor (AFmax)
+  maximum atienuation factor
Non-chemical-specific Parameters
soil bulk density denb = 2.27 &
mL
soil water content by volume (dimensionless) thetaw = 0,031
soil organic carbon content (dimensionless) foc .= 0.015

soil porosity (dimensionless) n:= 0.143

Chemical-specific Pararmeters

organic carbon partition coefficient Koc = 2830£
g

Henry's law constant Kh = 0.537

Reference: U.S. EPA, 2004, Region [X Preliminary Remediation Goals (PRGs)
hitp://www.epa.gov/region09/waste/sfund/prg/index.html

Maximum Attenution Factor

denb

thetaw

(Equation 4 of Appendix A)

AFm'ax =1+
thetaw

)-foc-Koc + (n — thetaw)-

AFmax =3.111x 103

2. Modification Factor Due to Distance Above Groundwater (AFD)
s depth to groundwater = DT := i50ft



depth to water from point of Interst = D,:= DT ~i-ft

AFD, := |max{l,AFmax} if Di > 150ft
Di ~ 40ft
max 1,| 0.9————— + (0.1 [-AFmax | if 40ft <D, < 150ft
1104t 1

D (Eguations 5-7
max| 1,—=-(0.1AFmax — 1) + 1] if D, < 40ft
40ft 1

of Appendix A)

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)

s boring information::
iw=1..150
GR125i:2 0 SA125i =0 51125i = CLIZSi =0
GR126,:= 0  SA126,:=0 SI126;:=0 CLI26 =0

Boring No. 125

1'- 15" Silty Sand i=1.15 SA125,:=1
15" - 19" Poorly Graded Sand i=16..19 SA125i =1
19" - 25" Silty Sand i=20.25 SA125i =1
25' - 47" Poorly Graded Sand i=26.47 SA125i = ]
47' - 48" Sandy Silt i=48..48 31125i =]

48' - 54" Silty Sand i:=49.54 SAIZSi =1
54'- 4" Lean Clay i=155.64 CL125i =1
64' - 80" Poorly Graded Sand i=65.80 SAI25,:= 1
80' - 85" Sandy Sik i=281.85 81125i =1

85" - 89" Sandy Lean Clay i:=186..39 CL125i =1
89' - 106" Poorly Graded Sand i:=90.106 SAlei =1
106" - 114" Sandy Silt i=107.114 81125i =1

114 - 121" Poorly Graded Sand i:=115..121 smzs].l =1
121 - 125" Silty Sand {== 122,125 SA125i =]
125' - 144": Poorly Graded Sand . {:= 126.. 144 SA125i =1
144" - 145" Silt i

145.. 145 SIl25i =1

145" - 150" Poorly Graded Sand i:=146..150 SAl25 =1



Boring No. 126

1"- 8" Silty Sand
8' - 48" Poorly Graded Sand
46' - 51': Silty Sand
51'- 53" Silt
- 83" Lean Clay
63' - 63" Silty Sand
- 104': Poorly Graded Sand
104' - 111": Lean Clay
111" - 121" Poorly Graded Sand
121' - 125: Lean Clay
125 - 135: Poorly Graded Sand
135 - 140'": Silty Sand
140" - 150": Poorly Graded Sand

o= 1. 149

i=1.8
i:=9.46
im=47.51
i:=152.53
jm=254.63
i:=64..69
i:=70.104
1=105..111
i=112..121
i=122..125
i=126..135
i=136.. 140
i=141.150

DT
fit
TGR, := 0.5 GRI125. + Z GR126,
] ]
=1+l

j=i+1

DT
ft
TSA. = 0.5 SA125, + Z SA126,
1 ] ]
1+l

=i+l

DT

TSL = 0.5 Z S125, + Z S1126;

j =i+l j=i+l

DT
ft
TCL.:= 0.5 CL125. + Z CL126,
i i j
i =i+l

j=i+l

SA126i :
SAl%i :
SA126i :
81126i =1
CL126i :
SA126i :
SA126i
CL126i
SA126i
CL126i :
SA1215i :
SA126i :
SA126i ;

[

ft

i



AF’I‘i =maxj 1,

AFD, (TGR, TSA TSL TCL
L 20 10 5 1

- + + 1} (Equation 12 of Appendix A)

i

ft

4. Use of Attenuation Factor for VOC Soil Screening Levels

» water quality objective (WQO) wQO = 026 (California DHS Notification Level,
in ppm)

conc, := AFT.WQO {Equation 13 of Appendix A)

depth of point of interest: depth, := —i-ft

0 T T T

- 50
depth;
ft
~ 100,

1 1 I
0 50 100 150 200

cone;

Figure 1. Soil Screening Levels (in ppm) at Various Depths from Ground Surface

n-propylbenzene.xls
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Worksheet D-13
Site-specific Soil Screening Levels for the Protection
of Groundwater - 1.2.4-Trimethylbenzene

Calculated by: Miao Zhang
Date; June 26, 2007
Revision: December 17, 2007

Project Number 010627.003.0

The following cafculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "Interim Site Assessment &
Cleanup Guidebook" published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQGCRE method in this calculation).
1. Maximum Attenuation Factor (AFmax)
« maximum attenuation factor
Non-chemical-specific Parameters
soil bulk density denb = 2.27—g—
mL
soil water content by volume (dimensionless)  thetaw := 0.031
soil organic carbon content (dimensionless) foc = 0.015
soil porosity (dimensionless) n:= 0.143

Chemical-specific Parameters

organic carbon partition coefficient Koc = 37‘20m—L

g
Henry's law constant Kh:= 0.234

Reference: U.S. EPA, 2004, Region IX Preliminary Remediation Goals (PRGs)
http://www.epa.gov/region08/waste/sfund/prg/index.html

Maximum Attenution Factor

AFmax =1 + [ denb J-foc-Koc + (1 - thetaw)- (Equation 4 of Appendix A)

thetaw thetaw

AFmax = 4.088 x 103

2. Modification Factor Due to Distance Above Groundwater (AFD)
» depth to groundwater = DT = 150ft
iw=1.149



depth to water from point of Interst = D, := DT —i-ft

AFD. = |max(l,AFmax) if Di> 150ft

1
Di — 40ft
max 1,| 0.9———— + 0.1 {{AFmax| if 40ft <D, < 150ft
1101t 1

D {Equations 5-7
ma»{i ,Ev(O.lAFmax -1) + 1J if D, <40t of Appendix A)
t

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)

+ boring information::
i=1.150
(.':‘rRlZSi =0 SAIZSi =0 81125i = 0 CLIZSi = 0:
GR126i =0 SA126i =0 81126i = 0 C.‘Ll:?.tii =0

Boring No. 125

1" - 15" Silty Sand i=1.15 SA125i =1
15'- 19" Poorly Graded Sand i=16..19 SA125, =1
19" - 25" Silty Sand i=20.25 SA125i =1
25' - 47": Poorly Graded Sand i=26.47 SA125i =1
47' - 48" Sandy Silt i:= 48,48 81125i =]
48' - 54" Silty Sand i=49.54 SA125i =1
54' - 64" Lean Clay i:=155..64 CL125i =1
64" - 80": Pootly Graded Sand i=65.80 SA125i =1
80" - 85" Sandy Silt i=281.85 SI25, =1
85' - 89" Sandy Lean Clay ' i:=86..89 CL125, = 1
89' - 106" Poorly Graded Sand i:=90.106 SA125, =1
106" - 114" Sandy Silt i=107..114 81125i =1
114 - 121" Poorly Graded Sand L= 115,121 SAI25 =1
121 - 125" Silty Sand i=122.125 SA125i =1
125" - 144" Poorly Graded Sand i=126.144  SAI125.:= 1
144" - 145" Silt 1= 145.145 81125i =1

i

145' - 150" Poorly Graded Sand i=146.,150 SA]25i =1



Boring No. 126

- 8" Silty Sand i=1.8

8' - 48", Poorly Graded Sand i=9.46
46' - 51": Gilty Sand i=47.51
51'- 53" Silt i=52.53
53' - 63" Lean Clay i:=54..63

- BY': Silty Sand i=64.69
69' - 104": Poorly Graded Sand i=70..104
104’ - 111': Lean Clay i:=105.111
111" - 121" Poorly Graded Sand i=112.121
121' - 125: Lean Clay i=122..125
125 - 135: Poorly Graded Sand i=126.135
135 - 140": Silty Sand i== 136.. 140
140' - 150" Poorly Graded Sand i=141.150

im=1.140
DT
TGR = 0.5 Z GR125 + Z GR126
= b+ j =i+l
DT
TSA, = 0.5 Z SAL2S, + Z SA126.
=i+t j =i+l

DT
ft
TSL := 0.5 SI125. + 51126,
i it D, Su
H-l

j=i+l

DT
ft
TCL. := 0.5 CL125. + Z CL126.
i i j
i =ivl j =i+l

SA126i :
SA126i :
SA126i :
S126, = 1
CL126i :
SA126i :
SA126i :
CLI126, :
SAI26,:
CL126, :
SA126i :
SA]ZGi !
SA126i :

I ] Il
- it —

il 1] Il ) ] ] i 1 1l
e



AFDi TGRi TSAi TSIi TCLi
AFT. == max| 1, : + + + {Eguation 12 of Appendix A)
i . 20 10 5 1

ft

4. Use of Attenuation Factor for VOC Soil Screening Levels

* water quality objective (WQO) wQO:= 033 (California DHS Notification Level,

in ppm}
im= 1..149

cone, := AFTi-WQO (Equation 13 of Appendix A)

depth of point of interest: depth, = —i-ft

- 50
depth;
ft

— 100

0 100 - 200 300

COMNE;

Figure 1. Soil Screening Levels {in ppm) at Various Depths from Ground Surface

depth.xls 124TMB.xIs

depth
ft

COIC



Worksheet D-14
Site-specific Soil Screening Levels for the Protection
of Groundwater - 1,3.5-Trimethylbenzene

Calculated by: Miao Zhang
Date: June 28, 2007
Revision: December 17, 2007

Project Number 010627.003.0

The following calculation is based on Appendix A (referred to as Appendix A in this
calculation), "Attenuation Factor Method For VOCs" of "interim Site Assessment &
Cleanup Guidebook” published by the California Regional Water Quality Control Board,
Los Angeles Region (referred to as the LARWQCB method in this calculation).

1. Maximum Attenuation Factor (AFmax
* maximum attenuation factor
Non-chemical-specific Parameters

soil bulk density denb = 2.27 &~

mL
50il water content by volume (dimensionless) thetaw = 0.031
soil organic carbon content (dimensionless) foc = 0.015

soil porosity (dimensionless) n:= 0143

Chemical-specific Parameters

organic carbon partition coefficient Kog = 819—]13}7-
g

Henry's law constant Kh:= 0316

Reference: U.S. EPA, 2004, Region IX Preliminary Remediation Goals (PRGs)
htip:/fwww.epa.goviregion09/waste/sfund/prg/index.himl

Maximum Attenution Factor

denb
thetaw

(Equation 4 of Appendix A)

AFmax =1+
thetaw

)-foc-Koc + (n — thetaw)-

AFmax = 901.721

2. Modification Factor Due to Distance Above Groundwater (AFD)
* depth to groundwater = DT := 1501t
im=1.149



depth to water from point of Interst = D,:=DT~ift

AFD. = |max(l,AFmax) if Di > 150ft

1
Di — 40ft
max 1,{ 09— + 0.1 [-AFmax] if 40ft < D. < 150ft
110ft 1

b {Equations 5-7
ma{l ,-;aff--(o.lAFmax D+ 1} if D, <40ft of Appendix A}
t

3. Total Modification Factor Due to Distance Above Groundwater and
Lithology (AFT)

*  boring information::
i=1.150
GR125i =0 SA125i =0 81125i = 0 (3!..125i =0
GRIZ6i =0 SA126i =0 SIlQGi =10 CL126i =0

Boring No. 125

1' - 15" Silty Sand i=1.15 SA125i =]
a 15'- 19" Poorly Grgded Sand i=16..19 SA125i =1
19" - 25" Silty Sand i=20.25 SAI25, =1
25' - 47": Poony Graded Sand i:=26.47 SA125E =1
47' - 48" Sandy Silt i:=48.48 51125i =1
48' - 54" Silty Sand i:=49.54 SAlZSi =1
54" - 64" Lean Clay i=35.64 CL125,:= 1
64" - 80" Poorly Graded Sand i:=65.80 SA125i =1
80' - 85" Sandy Silt i=81.85 8125, = 1
85' - 89" Sandy Lean Clay i= 86..89 CL125, = 1
89' - 106": Poorly Graded Sand i=90.106 SA125i =1
106' - 114" Sandy Silt iw=107..114  SI125:= 1
114 - 121" Poorly Graded Sand i=115.121 SAlZSi =1
121 - 125" Silty Sand i=122..125 SA125i =1
125" - 144" Poorly Graded Sand i=126..144  SAI25.:= 1
144" - 145" Silt i=

145.. 145 81125i =1

145' - 150": Poorly Graded Sand i=146.. 150 SA125i =]



P

Boring No. 126

1'- 8" Silty Sand i=1.8 SA126i =1
8'- 46" Poorly Graded Sand i=9.46 SA126i =1
46' - 51" Silty Sand i=47.51 SA126i =1
51'- 53" Siit i=52.53 81126i =1
53 - 63" Lean Clay i=154.63 CL126].l =1
83' - 69" Silty Sand i=64..69 SA126, =1
. 69'- 104" Poorly Graded Sand i=70.104 SA126i =1

104' - 111" Lean Clay 105..111 CL126i:
111" - 121" Poorly Graded Sand i=112. 121 sA126i;

i
—

-

L]
—

121' - 125: Lean Clay i:=122..125 CL126i =1
125 - 135: Poorly Graded Sand i=126..135 SA126i = 1
135 - 140": Silty Sand i=136.140 SA126, = |

140" - 150": Poorly Graded Sand I

i

141..150 SAI26i :

1l
—

i=1.149
DT DT
ft ft
TGR. = 0. RI25, + R126,
=03 3 aRizs;+ Y oRizg
j =i+l J =i+l
DT DT
ft ft
= 0L SA125 + SA126,
TSA, := 0.5 Z 125, Z J
j =i+l j=rl

DT DT

fi s
=05 . SI126.
TSL:= 0 Z 31125J+Z J

j =i+l j=ivl
DT DT
ft ft

= 0.5 125, CL126,
TCL, = 0 Z CL J+Z 6J

j =i+l j=irl



AFDi ’I‘GRi TSAi TSIi TCI.
AFTi = max| 1, .

+ + R {Equation 12 of Appendix A)
20 10 3 1

i

ft

4. Use of Attenuation Factor for VOC Soil Screening Levels

» water quality objective (WQO)} WwWQO := 0.33  (California DHS Notification Level,

in ppm)
i=1..149
conc; = AFT, WQO (Equation 13 of Appendix A)
depth of point of interest: depth, = —i-ft
0 T T i
- 50 -
depth;
ft
- 100 m
_15 l 1 L
0 20 40 60 80

conc;

Figure 1. Soil Screening Levels (in ppm) at Various Depths from Ground Surface

135TMB.xIs

comne
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Worksheet D-15
Site-specific Modeling for the Protection of
Groundwater — PCBs in Soil

Calculated by: Miao Zhang

Project Number 010627.003.0 Date: June 25, 2009

Define Unit: -6
pg:=10 “gm

Given Parameters:

PCB Solubifity in Water Sw i Ojr_x;:g_

Reference: U.S.EPA Soil Screening Guidance: User's Guide, 2nd Edition, July 1996

Maximum Contaminant Level for PCBs MCL = o.s.ﬂf

Calculations;
1. Source at 15 ft bgs

Assumed concentration in pore water at source
in MODFLOW-SURFACT simulation:
Cps = 100%

MODFLOW-SURFACT simulated pore water concentration in layer 30 (just above
groundwater table) after 500 years is below the smallest value that the mode can

report {1x10-44). Therefore, 1x10-44 is used as a conservative estimate of the
simulated pore water concentration in layer 30.

Cws = 1-10_44ﬁ

Attenuation factor (i.e. ratio of pore water
concentration at source to pore water
concentration in layer 30)

Cps

AF = 22— AF=1><1046
Cws

Concentration in pore water at source that
corresponds o a pore water conceniration
immediately above the water table equal to
the MCL

Ci:= MCL-AF Ci=35x 1042...%

Ci>> Sw

Page 1 of 2



2. Source at 30 ft bgs

Assumed conceniration in pore water at source
in MODFLOW-SURFACT simulation: GRS 100%

MODFLOW-SURFACT simulated pore wafer concentration in layer 30 (just above
groundwater table) afier 500 years is below the smallest value that the mode can

report (1x1044). Therefore, 1x10-44 is used as a conservative estimate of the
simulated pore water concentration in layer 30,

Cwso=1-107 L&
Aftenuation factor (i.e. ratio of pore water
concentration at source to pore water
concentration in layer 30
yer 30) AR~ =22 AF=1x 10%
Cws
Concentration in pore water at source that
corresponds to a pore water concentration 43 m
immediately above the water table equal to Li/= MCL-AF Ci=5x10 28
the MCL
Ci>> Sw
3. Source at 45 ft bgs
Assumed concentration in pore water at source
in MODFLOW-SURFACT simulation:
Srgy= 10045

MODFLOW-SURFACT simulated pore water
concentration in layer 30 (just above groundwater
table) after 500 years
Gwsi= 4.64.10° 3 %

Attenuation factor {i.e. ratio of pore water
concentration at source to pore water
concentration in layer 30)

- Lo AF=2.155x 10%

Cws

Concentration in pore water at source that
corresponds to a pore water concentration
immediately above the water table equal to
the MCL

g

Gij= MCL AF Ci=1078x 10*. 3
Ci>> Sw

Page 2 of 2



Worksheet D-16
Site-specific Modeling for the Protection of
Groundwater - PCBs in Crushed Concrete

Project Number 010627.003.0 Calculated by: Miao Zhang
Date: June 25, 2009

Define Unit: -6
pg= 10 “gm

Given Parameters:

PCB Solubility in Water Sw e 0_7_ni§

Reference: U.S.EPA Soil Screening Guidance: User's Guide, 2nd Edition, July 1996

Maximum Contaminant Level for PCBs MCL := 0.5-—“'—g
L

Calculations:

Source {crushed concrete) at 15 ft bgs

f Assumed concentration in pore water at source
in MODFLOW-SURFACT simulation:
Cps = 100%

MODFLOW-SURFACT simulated pore water concentration in layer 30 (just above
groundwater table} after 500 years is below the smallest value that the mode can

report (1x10-44). Therefore, 1x10-#4 is used as a conservative estimate of the
simulated pore water concentration in layer 30.

Cws = 1_10“44E§_

Attenuation factor (i.e. ratio of pore water
concentration at source ic pore water
concentration in layer 30)
AF = SBS AF=1x 10"
Cws

Concentration in pore water at source that
corresponds to a pore water concentration
immediately above the water table equal to
the MCL
Ci:= MCL-AF Ci=5x 1042-%

Ci»>> Sw

Page 1 of 1



APPENDIX E

Regression Analyses of Dioxin TEQ versus Total Aroclors



APPENDIX E

REGRESSION ANALYSES OF DIOXIN TEQ VERSUS
TOTAL AROCLORS

As part of the U.S. Environmental Protection Agency's (U.S. EPA’s) conditional approval (U.S.
EPA, 2010) of the Polychlorinated Biphenyls Notification Plan (PCBNP) (AMEC, 2009), U.S.
EPA deferred approvat of proposed remediation goals for polychlorinated biphenyls (PCBs) in

~ soil and concrete at the former Pechiney Cast Plate Facility (the Site) until Pechiney could
demonstrate that dioxin~[ike PCB congeners, if present in on-site concrete and/or soil, were not
present at more significant concentrations, in terms of potential human health risk, than PCBs
as Aroclor mixtures. If potential human health risks were more significant, it was required that
Pechiney propose cleanup levels for PCBs in concrete and soil that are adequately protective
and do not pose a risk of injury to health or the environment. Based on this requirement, the
additional sampling outlined in Section 2.2 of the Sampling and Analysis Plan (SAP) (AMEC,
2010) was conducted in September and October, 2010; the sampling results were evaluated for
potential human health concerns; and regression analyses were performed to determine
whether or not the proposed risk-based remediation goals for PCBs based on Aroclor mixtures
would be adequately protective of PCBs as dioxin-like congeners. The findings of the
regression analyses are presented below.

1.0 REGRESSION ANALYSES

Regression analyses were performed with the pairs of dioxin-like PCB congener and Aroclor
mixture data to evaluate the potential significance of the relationship between these
measurements and determine whether the proposed risk-based remediation goais are
adequately protective of potential PCB exposures. Dioxin TEQ and total Aroclor concentrations
for the 2010 concrete and soil samples (Tables E-1, E-2, E-3, and E-4) were plotted against
each other as representative variables for the dioxin-like PCB congeners and Aroclor mixtures,
respectively.

Separate regression analyses were performed for the concrete samples, soil samples, and
concrete and soil samples combined. Each regression was made as dioxin TEQ (y-axis) versus
total Aroclors (x-axis). For consistency with the treatment of non-detect congeners in the
estimation of dioxin TEQ, one half of the reporting limit for non-detect Aroclor mixtures was used
in the calculation of total Aroclors, with results for Aroclor-1016, -1232, -1248, -1254, and -1260
factoring into the total Aroclor concentration calculations (i.e., the Aroclor mixtures that were
detected at least once in the concrete and soil samples combined).
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The data from each sampie point were originally plotted by characteristic (i.e., by Phase area
and soil sample depth), but no segregation by characteristic was observed. This indicated that
there was no basis to perform statistical regressions on separate subsets of concrete or soil
samples. Next, linear regressions were performed for the concrete data, soil data, and concrete
and soil data combined using the Regression function in Microsoft EXCEL. In these
regressions, the line was forced fo pass through the origin (the 0,0 point), resulting in a linear
equation in the form, y = mx, where m is a constant. The 85 percent upper confidence limit
(95% UCL) and the 95 percent lower confidence limit (95% LCL) for each regression line were
also provided by the Regression function in Microsoft EXCEL, providing upper- and lower-bound
estimates, respectively, of the slope (m) of each regression line (i.e., there is less than a 5
percent chance that the true slope of the regression is steeper than the UCL and there is less
than a 5 percent chance that the true slope of the regression is less steep than the LCL). The
slope of each regression line represents the best estimate of the relationship between dioxin
TEQ and total Aroclor concentrations (i.e., the ratio of dioxin TEQ to total Aroclor concentration)
for each data set, with the 95% UCL and 95% LCL representing upper- and lower-bound
estimates, respectively, of the relationship (ratio) for the data set. These procedures were
performed using each data set in an untransformed state (i.e., no logarithmic or other form of
transformation was performed on the data prior to the procedures).

The results of the regressions for the untransformed data sets are depicted on Figures E-1, E-2,
and E-3 for the concrete data, soil data, and concrete and soil data combined, respectively. As
shown in each figure, the results of the regressions were plotted against the proposed risk-
based remediation goal for PCBs in concrete and soil that may be left exposed at the surface
(upper S feet) of 5.3 mg/kg total Aroclors (represented by the black vertical line in each figure),
and the equivalent risk-based remediation goal for dioxin-like PCB congeners, 81 pg/g TEQ'
(represented by the black horizontal line in each figure).

The three regression analyses were repeated using log-transformed data. In this case, the data
were transformed using the natural logarithm (symbolized as /n). The linear regression was
performed on the transformed data using the Regression function in Microsoft EXCEL. In these
regressions the line was not forced to pass through the origin. The resulting linear equations
had the form of In(y) = min(x)+b. The 85% UCL and 95% LCL for these linear regressions were
calculated using the method described in Schefler (1979). The resuits of these regressions are
depicted on Figures E-4, E-5, and E-6 for the concrete data, soil data, and concrete and soil
data combined, respectively. The regressions using log-transformed data estimated two
variables, the slope and intercept. Thus, the 95% UCLs and 95% LCLs for these regressions
are curved lines. Furthermore, none of the regression lines in the log-transformed domain had

! Based on the carcinogenic RBSL for dioxin-like PCB congeners for outdoor commercial/industrial
workers (8.1 pg/g TEQ), adjusted to a target cancer risk of 1075,
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a slope that was exactly unity (1.000), which results in curved lines in the non-transformed
domain. In this case, neither the regression lines derived from the transformed data nor the
corresponding UCLs or LCLs can be used to estimate the ratio of dioxin TEQ to total Aroclor
concentration; however, they can be used to calculate a total Aroclor concentration
corresponding to a specified dioxin TEQ.?

To compare the relative strength of each regression, the F-statistic for each regression was
provided by the Regression function in Microsoft EXCEL. The F-statistic is the ratio of a
measure of the goodness of the fit of the regression to the data to a measure of the poorness of
the fit. A larger F-statistic corresponds to a better fit of the regression to the data. The resuiting
F-statistics are provided, along with additional characteristics of each regression, in Table E-5.
The F-statistic for each of the six regressions exceeded its respective critical value of F
corresponding to a significance of 5% (comparable to 95% confidence). These critical values
are the minimum value of the F-statistic needed to achieve a statistical significance of 5%. That
all F-statistics exceeded their respective critical values indicates high strength for all of the
regressions. The statistical significance of the F-statistics for the six regressions ranged from
2.49 x 10 t0 3.33 x 10 (lower values represent greater strength). .

The regression with the strongest F-statistic was the regression using the untransformed
combined soil and concrete data. Furthermore, this regression using untransformed data has
“physical significance,” in that the slopes of the regression line, the UCL, and the LCL are
estimators of the ratio between dioxin TEQ and total Aroclor concentration. As shown on Figure
E-3, this regression identifies a concentration of total Aroclors at the risk-based remediation goal
equivalent for dioxin TEQ (81 pg/g) that is less than the originally proposed risk-based
remediation goal of 5.3 mg/kg for concrete and shallow soil (upper 5 feet). Specifically, the total
Aroclor concentrations corresponding to 81 pg/g dioxin TEQ on the regression ling, the UCL,
and the LCL are 3,540, 3,450, and 3,640 ng/kg (3.54, 3.45, and 3.64 mg/kg), respectively. As a
result, it would appear that a revised risk-based remediation goal for PCBs (as fotal Aroclors) of
3.5 mg/kg for concrete and soil that may be left exposed at the surface (at a depth interval of 0
to 5 feet bgs) would be adequately protective of PCBs as dioxin-like congeners. To determine if
the originally proposed risk-based remediation goal for PCBs (as total Aroclors) in deeper soil of
35 mg/kg would be adequately protective, the results of the regression for the combined soil and
concrete data (untransformed) were also plotted against this remediation goal along with the

? The ratio of dioxin TEQ to total Aroclor concentration is the relationship between dioxin TEQ and total
Aroclor concentration and should be independent of the magnitude of the total Aroclor concentration
{i.e., the ratio should be constant with respect to total Aroclor concentration). That the regressions using
iog-transformed data yield curved lines in the non-transformed domain means that the regressions using
log-transformed data suggest that the ratio varies with total Aroclor concentration, which should not be
the case.
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equivatent risk-based remediation goal for dioxin-like PCB congeners, 530 pg/g TEQ.® As
shown in Figure E-3, the regression using the combined soil and concrete data (untransformed)
identifies a concentration of total Aroclors at the risk-based remediation goal equivalent for
dioxin TEQ (530 pg/g) that is less than 35 mg/kg. As a result, it would appear that a revised
risk-based remediation goai for PCBs (as total Aroclors) of 23 mg/kg for soil to be left below
pavement or other ground cover that only construction workers may come into contact with
during construction (or 5 feet below crushed concrete containing less than 3.5 mg/kg) would be
adequately protective of PCBs as dioxin-like congeners.

® Based on the carcinogenic RBSL for dioxin-like PCB congeners for construction workers (53 pg/g TEQ),
adjusted to a target cancer risk of 10,
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APPENDIX F

ProUCL Qutput, Combined Concrete and Soil Data



APPENDIX F

ProUCL QUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facility

Vernon, California

Concentrations in picograms per gram (po/a)

General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

SD

Coefficient of Variation
Skewness

Relevant UCL Statistics

Normal Distribution Test

Shapira Wilk Test Statistic

Shapire Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
95% Student's-t UCL
95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995)
95% Medified-t UCL {Johnson-1978)

Gamma Distribution Test

k star (bias corrected)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

Approximate Chi Sguare Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

lAnderson-Darling Test Statistic

/Anderson-Darling 5% Critical Value
Kalmogorov-Smirnov Test Statistic
Kalmogorov-Smirnov 5% Criticat Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UCL

Potential UCL to Use

Note: Suggestions regarding the selection of a 5% UCL are provided to help the user to select the most appropriate $5% UCL.

26

0.14
14,250
643.6
9.16
2,781
4,321
5.065

0.241
0.92

1,575
2,120
1,666

0.198
3,254

- 643.8

1,447
10.28
4.12
0.0398
3.864

2.399

0.896

0.234
0.18

1,607
1,713

Number of Distinct Cbservations

Log-transfarmed Statistics
Minimum of Log Data
Maximum of L.eg Data
Mean of log Data

SD of log Data

Lognormal Distribution Test

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL
95% Chebyshev (MVUE) UCL
97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL

Data Distribution
Data appear Lognormal at 5% Significance Level

Nonparametric Statistics
95% CLT UCL
95% Jackknife UCL
95% Standard Bootstrap UCL
95% Bootstrap-t UCL.
95% Hall's Bootstrap UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL
95% Chebyshev{Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev({Mear, Sd) UCL

Use 99% Chebyshev {Mean, Sd} UCL

These recommendations are based upen the results of the simulation studies summarized in Singh, Singh, and Laci (2002)
and Singh and Singh (2003). For additionat insight, the user may want to consult a statistician.

26

-1.966
9.565
2668
2,885

0.97

23,216
2,188
2,911
4,331

1,541
1,575
1,623
13,204
9,062
1,721
2,328
3,021
4,080
6,070

6,070
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APPENDIX F
ProUCL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

Concenlrations in picograms per gram rpg/g)

PCE 77

General Statistics
Number of Valid Data

Number of Distinct Detected Data

Raw Statistics
Minimum Detected
faximum Detected
Mean of Detected

SO of Detected
Minimum Non-Detect
Maximum Non-Detect

26
24

4.18
2,730,000
133,748
554,548
501
1,984

Note: Data have multiple DLs - Use of KM Method is recommended
For all metheds (except KM, DL/2, and ROS Methods),

Observations < Largest ND are ireated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.252

5% Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Levet

Assuming Mormal Distribution

DL/2 Substitution Method

Mean 122,945

SO 533,123
95% DL/Z ({) UCL 301,538

Maximum Likelihcod Estimate{MLE) Method NIA,

MLE yields a negative mean

Gamma Distribution Test with Detected Values Only

k star (bias corrected)} 0.172

Theta Star 775,311

nu star 8,243

A-D Test Statistic 2.009

5% A-D Critical Value 0.909

K-S Test Statistic 0809

5% K-5 Critical Value 0.198

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution

Gamma ROS Statistics using Extrapolated Data

Minimum 1.00E-12

Maximum 2,730,000

Mean 122,906

Median 824.5

5D 533,133

k star 0.124

Theta star 991,365

Nu star 5.447

AppChiZ 1.872
95% Gamma Approximate UCL 423,199
95% Adjusted Gamma UCL 462,165

Note: DL/2 is not a recommended method.

Note: Suggestions regarding the sefection of a 95% UCL are provided to help the user {o select the most appropriate 85% UCL
I_These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
I

For additional insioht, the user may want to consult a statistician

Number of Detected Data
Number of Non-Detect Data
Percent Non-Detects

Log-transformea Statistics
Minirnum Detected
Maximum Detected

Mean of Detected

5D of Detected

Minimum Non-Detect
Maximum Non-Detect

Number treatad as Mon-Detect
Number treated as Detected
Single DL Non-Detect Percentage

Logaormal Distribution: Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shagpiro Wilk Critical Valua

Data appear Lognormal at 5% Significance Level

Assuming Legnormal Distribution
DL/2 Substitution Method
Mean
S0
95% B-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

8D in Log Scale

Mean in Original Scale

80 in Original Scale
95% t UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data appear Lognormal at 5% Significance Level

Nanparametric Statistics
Kapian-Meier (KM} Methed
Mean
SD
SE of Mean
95% KM (8) UCL
95% KM (2) UCL
95% KM (jackknife) UCL
5% KM (bootstrap t) UCL
95% KM (BCA) UCL

5% KM (Percentile Bootstrap) UCL

95% KM (Chebyshev) UCL,
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Fotential UCLs to Use
99% KM {Chebyshev) UCEL

24

7.89%

143
14.82
7181
3.493
4.096
7.593

18
10
61.54%

0.976
0918

7.034
3.432
34,161,125

6.829
3,483
122,812
533,131
301,508
328,128
441,151

122,820
522,776
104,730
301,814
295,185
301,515
2,284,532
340,969
325,858
579,427
776,958
1,164,970

1164970
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APPENDIX F

ProUCL QUTPUT, COMBINED CONCRETE AND SOIL DATA
Forener Pechiney Cast Plate, Ing., Facility

Vernon, Califarnia

Concentrations In picograms per gram (pg/g)

PCB 81

General Statistics
Number of Valid Data
Numnber of Distinct Detecied Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

3D of Detected
Minimum Nor-Detect
Maximum Non-Detect

16.4
164,000
22,160
57,344

237
15,391

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods {except KM, DL/2, and ROS Methods),
Observations < Largest ND are freated as NDs

Warning: There are only 8 Detected Values in this data

MNumber of Detected Data
Number of Nen-Detect Data
Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected

Mean of Detected

Sb of Detected

Minimum Nen-Detect
Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected
Single DL Non-Detect Perceniage

Mote: it should be noted that even though bootstrap may be performed on this data set,
the resulting calculations may not be reliable enough to draw conclusions

If is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Disfribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Witk Critical Value

Data not Normal at 5% Significance Level

Assuming Maormal Distribution
DL/2 Substitution Methad
Mean

0]

95% DL2 (h UCL

Maxirmum Likelihood Estimate{MLE) Method
MLE method failed to converge properly

Samma Distribution Test with Detected Values Only
i star (bias corrected)

Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Satistic
5% K-S Critical Value

0.448
0.818

7,251
32,026
17,679

NIA

0.223
99,389
3.567

0.718
0.827
0.827
0.322

Data follow Appr, Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note; DL/2 is not a recommended method.

16.4
184,000
22,531
22.207
30,366
0.574
39,430
29,74
18.27
38,646
37.878

Legnormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical vaiue

Daia appear Lognormal al 5% Significance Level

Assuming Lognorma! Distribution
DiJ2 Substitution Method
Mean
8D
895% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SDin Log Scale

Mean in Original Scale

5D in Criginal Scale
95% { UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only

Data Follow Appr. Gamma Distribution at 5% Significance Level

Nonparametric Statisfics
Kaplan-Meier (KM) Method
Mean
SD
SE of Mean
95% KM () UCL
95% KM (z) UCL
85% KM (jJackknife) UCL
$5% KM (boolstrap ) UCL
85% KM (BCA) UCL
5% KM (Percentile Beotstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chehyshev) UCL

Potential UCLs to Use
9555 KM () UCL

Note: Suggestions regarding the selection of a 85% UCL aze provided io helg the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2008).
For additicnal insight, the user may want to consult a statistician.

8
18
69.23%

2797
12.01
6.769
3.138
0.863
9,642

25
1.
96.15%

0.916
0.818

4,633
3.068
403,312

1,631

3,946

6,819
32,086
17,568
19,305
25,748

6.860
31,455
5,595
18,126
17,708
17,594
216,854
19,450
19,378
35,808
48,047
72,481

18126
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APPENDIX F
ProUCL QUTPUT, COMBINED CONCRETE AND SOQIL DATA
Former Pechiney Cast Plate, Inc., Fagility
Vernon, California

Concenlrations in picograms per gram (pg/q)

fEca 108
General Statistics
Number of Valid Observations 26 Number of Distinct Observations 26
Raw Statistics L.og-transformed Statistics
Minimum 36.6 Minimum of Log Data 36
Maximum 10,500,000 Maximum of Log Data 18.17
Mean 474,578  Mean of log Data 8.549
Median 3,595 SD of log Data 3.336
SD 2,050,390
Coefficient of Variation 4.32
Skewness 5.055
Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test
Shapiro Wilk Test Statistic 0.243 Shapiro Wilk Test Statistic 0.864
Shapiro Wilk Critical Value 0.82 Shapiro Wilk Critical Value 0.92
Data not Normat at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normat Gistribution Assuming L.ognormal Distribution
95% Student's-{ UCL 1,161,445 95% H-UCL 89,003,719
§5% UCLs (Adjusted for Skewness) 95% Chebyshev (MVUE} UCL 2,380,453
95% Adjusted-CLT UCL (Chen-1995) 1,561,942  87.5% Chebyshev (MVUE) UCL 3,188,645
95% Modified-t UCL {Jlohnson-1978} 1,227,884 99% Chebyshev (MVLIE) UCL 4,789,144
Gamma Distribution Test Data Distribution
i star {bias corrected) 0.174 Data appear Lognormal at 5% Significance Level
Theta Star 2,733,525
MLE of Mean 474,578
MLE of Standard Deviation 1,138,978
nu star 9.028
Approximate Chi Square Value (.05) 3.344 Nonparametric Statistics
Adjusted Level of Significance 0.0398 5% CLT UCL 1,135,897
Adjusted Chi Square Value 3.118 ©5% Jackknife UCL 1,161,446
95% Standard Booistrap UCL 1,113,593
Anderson-Darling Test Statistic 2,356 $5% Bootstrap-t UCL . 8,518,002
Anderson-Darling 5% Critical Value 0.908 95% Hall's Bootstrap UCL 6,241,894
Kolmagorov-Smirnov Test Statistic 0.246 95% Percentile Bootstrap UCL 1,271,181
Kolmogorov-Smimev 5% Crifical Value 0.191 95% BCA Bootsirap UCL 1,717 179
Data not Gamma Distributed at 5% Significance Levei 95% Chebyshev(Mean, Sd) UCL 2,227,354
97.5% Chebyshev(Mean, Sd) UCL 2,985,782
Assurning Gamma Distribution 9%% Chebyshev(Mean, Sd) UCL 4,475,566
95% Approximate Gamma UCL 1,281,303
95% Adjusted Gamma UCL 1,373,928
Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 4,475,566
Note: Suggestions regarding the selection of a 95% UCL are provided 1o help the user to select the most appropriate 85% UCL
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and Laci {2002
2nd Singh and Singh (2003). For additional insight, the user may want to consult a statistician

AMEC Geomatrix, Inc.
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APPENDIX F
ProlUCL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc,, Facility
Vernon, Caiifornia

Concentrations in picograms per gram (pg/g)

[FCB 114
General Statistics
Number of Valid Data 26 Number of Detected Data 15
Number of Distinct Detected Data 15 Number of Noa-Detect Data 11
Percent Non-Detects 42.31%
Raw Statistics Log-transformed Stafistics
Minimum Detected 5.85 Minimum Detected 1,768
Maximum Detected 842,000 Maxdmum Detected 13.64
Mean of Detected 63,194  Mean of Detected 7.4
SD of Detected 215,716 8D of Detected 3.334
Minimum Non-Detect 4,33 Minimum Non-Detect 1.468
Maximum Non-Detect 1,834 Maximum Non-Detect 7.514
MNote: Data have muitiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20
For all methods {except KM, DL/2, and ROS Methods), Number treated as Detected g
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%
LUCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Valties Only
Shapiro Wilk Test Statistic 0.32 Shapiro Wilk Test Statistic 0.962
5% Shapiro Wik Critical Value 0.881 5% Shapire Witk Critical Value 0.881
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 36,564  Mean 5752
SD 164,513 D 3.306
95% DL./2 {t} GCL 91,675 95% H-Stat (DL/2) GCL 4,560,308
Maximum Likelinood Estimate(MLE) Methed N/A Log ROS Method
MiE yields a negative mean Mean in Log Scale 4.559
8D in Log Scale 4.06
Mean in Original Scale 36,461
5D in Original Scale 164,536
95% t UCL 91,579
95% Percentile Bootstrap UCL 101,009
95% BCA Bootstrap UCL 136,276
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.185 Data appear Lognormal at 5% Significance Level
Theta Star 323,801
nu star 5.855
/A-D Test Siatistic 1.183 Nonparametric Statistics
5% A-D Critical Value 0.881 Kaplan-Meier (KM) Method
K-S Test Statistic 0.881 Mean 36,484
5% K-S Critical Value 0.246 5D 161,338
Data not Gamma Distributed at 5% Significance Level SE of Mean 32,751
95% KM (f) UCL 92,427
Assuming Gamma Distribution 95% KM {z) UCL 90,354
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UGL 91,600
Minimum 1.00E-12  95% KM (bootstrap £ UCL 879,156
Maximum 842,000 95% XM (BCA) UCL 101,059
Mean 36,458 95% KM (Percentile Bootstrap) UCL 100,303
Median 45.49 95% KM (Chebyshev) UCL 179,242
SO 164,537  97.5% KM (Chebyshev) UCL 241,014
k star 0.0685  99% KM (Chebyshev) UCL 362,353
Theta star 531,862
Nu star 3.564 Potential UCLs to Use
AppChiz 0.558 99% KM {Chebyshev) UGL 362,353
95% Gamma Approximate UCL 233,052
95% Adjusted Gamma UCL 265,800
MNote: DL/2 is not & recommended method.
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee {20086)
For additional insight, the user may want fo consult a statisticlap

AMEC Geomatrix, inc.
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APPENDIX F

ProllCL QUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facility

Vernon, California

Concentrafions in picograms per gram (pg/g)

PGB 118

(General Statistics
Number of Valid Observations

Raw Statistics
Minimum

Maximum

Mean

Median

S0

Coefficient of Variation
Skewness

Refevant UCL Statistics

Normal Distribution Test

Shapire Wilk Test Statistic

Shapire Wilk Critical Value

Data not Normal at 5% Significance Level

tAssuming Normal Distribution

95% Student's-t UCL

95% UCLs (Adjusted for Skewness)
95% Adiusted-CLT UCL (Chen-1985)
95% Modified-t UCL (Johnson-1878)

Gamma Distribution Test

k star (bias corrected)

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star .

Approximate Chi Square Value {.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Anderson-Darling Test Statistic

iAnderson-Darling 5% Critical Value
Kolmogorov-Smirnov Test Statistic
Kolmogorov-Smirnov 5% Critical Value

Data not Gamma Distributed at 5% Significance Levef

Assuming Gamma Distribution
95% Approximate Gamma UCL
95% Adjusted Gamma UGCL

Potential UCL to Use

28

60.9
18,100,000
808,877
B,480
3,535,964
4,382
5.059

0.24
0.92

1,991,403

2,682,620
2,106,085

0,174
4,548,693
806,877
1,936,730
9.026
3.342
0.0388
3.117

2.554
0.809
0.266
G.191

2,178,811
2,336,344

Number of Distinct Chservations

Log-transformed Statistics
Minimum of Log Data
Maximum of Log Data
Mean of log Data

5D of leg Data

Lognormal Distribution Test

Shapiro Wik Test Statistic

Shapiro Wilk Critical Value

Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
95% H-UCL
95% Chebyshev (MYUE) UCL
57.5% Chebyshev (MVUE) UGL
9% Chebyshev (MVUE) UCL

Data Distribution
Data appear Lognormal at 5% Significance Level

Nonparametric Statistics
95% CLT UCL
95% Jackknife UCL,
95% Standard Bootistrap UCL
95% Bootstrap-t UCL
95% Mall's Bootstrap UCL
95% Percentile Bootstrap UCL
5% BCA Bootstrap UCL
95% Chebyshev{Mean, 8d) UCL
97.5% Chebyshev(Mean, Sd) UCL
99% Chebyshev(Mean, Sd) UCL

Use 99% Chebyshev (Mean, Sd} UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 85% UGL
These recommendations are based upon the resuits of the simulation studies summarized in Singh, Sirgh, and Laci (2002°
and Singh and Singh (2003). For additional insight, the user may want to consult a statistician

26

4.109
168.71
9.078
3.239

0.9569
0.92

86,929,610
3,153,769
4,216,636
6,304,432

1,947,516
1,991,403
1,962,157
16,828,183
13,161,327
2,178,341 .
2,834,518
3,820,597
5,137,631
7706713

7,706,713
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APPENDIX F
ProUGL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

Concentrations in picograms per gram {pg/g)

PCB 123
General Statistics
Number of Valid Data 28 Number of Detected Data 16
Number of Distinct Detected Data 16 Number of Non-Detect Data 10
Percent Non-Datacts 38.456%
Raw Statistics Log-transformed Statistics
Mirtimum Detected 4.03 Minimum Detected 1.394
Maximum Detected S80,000 Maximum Detected 13.24
Mean of Detected 39,337  Mean of Detected 6,793
SO of Detected 138,995  SD of Detected 3.205
Minimum Non-Detect 3.59 Minimum Non-Detect 1.278
Maximum Nen-Detect 1,630 Maximum Non-Detect 7.386
Note: Data have mulliple DLs « Use of KM Method is recommended Nurmnber treated as Non-Detect 19
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.08%
UCL Statistics
Normal Distribution Test with Detected Values Onty Lognarmal Distribution Test with Detected Values Only
Shapiro Wilk Test Stafistic 0.207 Shapirc Wilk Test Statistic 0.956
5% Shapiro Witk Critical Vaiue 0.887 5% Shapiro Wik Critical Value 0.887
Data not Normat at 5% Significance Leve! Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
CL/2 Substituticn Method DL/2 Substitution Method
Mean 24,297  Mean 5.579
] 109,399 8D 3.266
95% DL/Z (t) UCL 60,845 95% H-Stat (DL/2) UCL 3,061,277 ,
Maximum Likelihood Estimate(MLE) Method N/A Log ROS Methed
MLE yields a negative mean Mean in Log Scale 4566
SDin Log Scale 3.821
e, Mean in Criginal Scale 24,210
- SD in Original Scale 109,419
7 95% t UCL 60,865
$5% Percentile Bootstrap UCL 66,693
5% BCA Beotstrap UCL 89,230
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.2 Data appear Lognormal at 5% Significance Level
Theta Star 196,503
nu star 5.406
A-D Test Statistic 1.276 Nonparametric Statistics
5% A-D Critical Value 0.88 Kaptan-Meier (KM) Methog
K-5 Test Statistic 0.88 Mean 24,225
5% K-S Critical Value 0.238 5D 107,291
Data not Gamma Distributed at 5% Significance Level . SE of Mean 21,731
95% KM (t) UCL 61,347
Assuming Gamma Distribution 95% KM (z) UCL 59,972
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 60,880
Minimum 1.00E-12 95% KM (bootstrap t) UCL 703,664
Maximum 560,000 95% KM (BCA) UCL 67,649
Mean 24,207 £5% KM (Percentile Bootstrap) UCI, 66,614
Median 772 95% KM (Chebyshev) UCL 118,952
SD 109,420  97.5% KM (Chebyshev) UCL 159,940
k star 0.0722  99% KM {Chebyshav) UCL 240,452
Theta star 335,183
Nu star 3.755 Potential UCLs to Use
AppChi2 0.628 99% KM {Chebyshev) UCL 240,452
95% Gamma Approximate UCL 144,867
95% Adjusted Gamma UCL 164,570
MNote: DL/2 is not a recommended methaod.
Note: Suggestions regarding the selection of a 85% UCL are provided to help the user to select the most appropriate 95% UCL
These recommendations are based upen the resuits of the simulation studies summarized in Singh, Maichle, and Lee (2006)
For additional insight, the user may want to consult a statistisian

AMEC Geomairix, Inc.
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APPENDIX F
ProlJCL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pachiney Cast Plate, Inc., Facitity
Vernon, California

Conceniralions in picograms per gram (pg@

[FCE28
Genera} Statistics
Number of Valid Data 26 Number of Detected Data 9
Number of Distinct Detected Data 9 Number of Non-Detect Data 17
Percent Non-Detects 65.38%
Raw Slalistics Log-transformed Statistics
Minimum Delecled 174 Minimum Detected 2,839
Maximum Delected 124,000  Maximum Detected 11.73
Mean of Detected 15,320  Mean of Detected 6.601
S0 of Detecled 40,807  SD of Detecled 2.856
Minimum Non-Detect 2,46 Minimum Non-Detect o7
Maximum Non-Detect 8373 Maximum Non-Detect 9.033
Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25
For all methods (except KM, DL/2, and ROS Methods), Number treated as Delected 1
Cbservations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.15%
Warning: There are enly 9 Detected Values in this data
Note: it should be noted that even though bootstrap may be perdormed on this data sel
ihe resulting calculations may not be reliable enough to draw conclusicns
it is recommended to have 10-15 or more distinct observations for accurate and meaningful resuits.
UCL Stalistics
Normal Distribution Test with Detected Values Only Lognosmal Disiribution Test with Deiected Values Only
Shapire Wilk Test Statistic G.432 Shapire Wilk Test Statistic 0.934
5% Shapire Wilk Critical Value 0,829 5% Shapiro Wilk Criticatl Value 0.829
Data not Normal al 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distrbution
DL/2 Substitution Method DL/2 Substitution Methed
Mean 5562 Mean 4777
24202 8D 2.922
95% DL/2 {t} UCL 13,680 95% H-Stat (DL/2) UCL 218,785
Maximum Likelihcod Estimate(MLE) Method NIA Log ROS Method
{ MLiE method failed to converge properly Mean in Log Scale 2.457
k i 50 in Log Scale 3.562
Mean in Original Scale 5,304
5D in Original Scale 24,251
95% t UCL 13,428
95% Percentile Bootstrap UGL 14,724
95% BCA Bootstrap UCL 19,891
Gamma Dislribution Test with Delected Values Only Data Distribution Test with Delected Values Cnly
k star (bias corrected) 0.231 Data appear Gamma Distributed at 5% Significance Leve!
Theta Star 66,178
nu star 4.167
A-D Test Statistic 0.8 Nenparametric Statistics
5% A-D Critical Value 0.831 Kapian-Meier (KM) Methcd
K-S Test Stalistic 0.83% Mean 5,345
5% K-S Critical Value 0.305 SD 23,773
Gata appear Gamma Distributed at 5% Significance Level SE of Mean 4,945
5% KM (t) UCL 13,793
Assuming Gamma Distribution 95% KM (z) UCL 13,480
Gamma ROS Statistics using Exirapolated Data 95% KM (ackknife) UCL 13,445
Minimum 1741 95% KM (Doctstrap 1) UCL 144,401
Maximum 124,000 95% KM (BCA) UCL 14,865
Mean 15,185 95% KM {Percentiie Bootstrap) UCL 14,931
Median 14,377  95% KM {Chebyshev) UCL 26,802
SD 23,115 97.5% KM {Chebyshev) UCL 36,230
« star 0546  99% KM {Chebyshev) UCL 54,552
Theta star 27,825
Nu star 28,380  Potential UCLs to Use
IAppChi2 17.220 95% KM () JoL 13,793
95% Gamma Approximate UCL 25,021
95% Adjusied Gamma LCL 25,884
Note: DL/2 is not a recommended method,
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.,
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2008).
For additicnal insight, the user may want io consult a staistician.

AMEC Gesmalrix, Inc.
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APPENDIX F

ProUGL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facllity

Vernon, California

Concentrations in picograms per gram (PQ/Q

PCB 156, 157

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

S0 of Detected
Minimum Non-Detect
Maximum Nen-Detect

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

UGL Statistics

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
D1/2 Substitution Method
Mean

D
95% DL/2 () UCL

Maximum Likelihood Estimate(MLE) Method
MLE vields a regative mean

Gamma Distribution Test with Detected Values Cnly
k star (bias carrected)

Theta Star

nu siar

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximurm
Mean
Median
SO
k star
Theta star
Nu star
AppChi2
95% Garma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method,

26
24

527

1,530,000

75,255
311,569
46.6
1470

Note: Data have multiple DLs - Use of KM Method is recommended

0.258
0.818

89,495
299,538
169,638

NFA

0.178
423,697
B.525

2.167
0.906
0.808
0.198

1.00E-12
1,530,000
69,466
620.5
299,545
0.127
547,397
6.589
1.953
234,691
255,934

Mumber of Detected Data
Number of Non-Detect Data
Perceat Non-Detects

Log-transformed Statistics
Misimum Detected
Maximum Detected

Mean of Detected

5D of Detected

Minimum Non-Detect
Maximum Non-Detect

MNumbey treated as Non-Detec!
Number treated as Detected
Single DL Non-Detect Percentage

Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data appear Lognermal at 5% Significance Level

Assuming Lognormal Distsibution
DL/2 Substitution Method
Mean
3D
95% H-Stat (DL/2) UGL

Log ROS Method

Mean in Log Scale

S50 in Log Scale

Mean in Original Scale

SD in Qriginal Scale
95% t UCL
95% Percentile Bootstrap LJCL
95% BCA Boetstrap UCL

Data Distribution Test with Detected Values Only
Data appear Lognormal at 5% Significance Leve!

Nonparametric Statistics
Kaplan-Meier {KM} Method
Mean
SD
SE of Mean
95% KM (f) UCL
95% KM (z) UCL
95% KM (jackknife} UCL
95% KM (bootstrap t) CL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap} UCL
95% KM {Chebyshey) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most apprepriate 95% UCL
These recommendations are based upon the results of the simutation studies summarized in Singh, Maichle, and Lee {2008)
For additional insight, the user may want 1o consult a statistician

24
2
7.559%

1.662
14.24
6.828
3.305
3.842
7.283

16
10
51.34%

C.971
916

6.677
3.251
8,458,537

6.58
3.305
69,471
299,544
169,818
185,588
256,876

69,478
293,725
58,843
169,991
166,267
169,823
2,211,825
186,483
184,427
325,870
436,954
554,961

654,961
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APPENDIX F

ProUCL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, inc., Facility

Vernon, California

Concentralions in picograms per gram (pg/g)

[FCE 167

General Statistics
Nurmber of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

For all methods (except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Oniy
Shapira Witk Test Statistic

5% Shapiro Wilk Criticai Value

Data not Normal at 5% Significance Leve!

Assuming Normal Distribution
DL/2 Substitution Method
Mean

95% DL/2 () UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

Gamma Distribution Test with Detected Values Qnly
k star (bias corrected}

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Vatue

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method,

26
22

1.97
509,000
27,339
108,249
277
1,318

Note: Data have multiple OLs - Use of KM Method is recommended

0.271
0.911

23177
99,710
56,580

NA

0.187
146,345
8.22

2.161
0.9
0.2

0.208

1,00E-12
502,000
23,133
148.5
59,720
0.105
219,826
5472
1.376
91,974
101,533

Number of Detected Data
Number of Nan-Detect Data
Percent Nan-Detects

Log-transformed Statistics
Minimum Detectec
Maximum Detacted

Mean of Detected

SD of Detected

Minimum Non-Detect
Maximum Non-Detect

Number freated as Non-Detect
Number treated as Detected
Single GL Non-Detect Fercentage

Lognormal Distribution Test with Detected Values Qaly
Shapirc Wilk Test Statistic

5% Shapire Wik Critical Valus

Data appear Lognormal at 5% Significance Leval

Assuming Lognormal Distribution
BL/2 Substitution Method
Mean

D
95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scate

S0 in Log Scale

Mean in Original Scale

30 in Original Scale
95% t UCL
95% Percentite Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data appear Lognermat at 5% Significance Level

Nanparametric Statistics
Kaplan-Meier (KM} Method
Mean

sD

SE of Mean

95% KM (t} UCL

95% KM (z) UCL

95% KM (jackknife) UCL

5% KM (bootsirap £} UCL

§5% KM (BCA) UCL,

8% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev} UCL

Potential UCLs to Use
99% KM {Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided 1o help the user fa select the most appropriate 85% UGL
These recommendations are based upon the resuits of the simulation studies summarized in Singh, Maichte, and Lee (2006)
For additional insight, the user may want to consult a stafistician

22

4
15.38%

0.878
13.14
6.083
3101
1.019
7.182

17
8
65.38%

0.875
0.911

5877
3.235
2,646,963

55
3.235
23135
99,720
56,542
52,018
98,833

23,141
97,782
19,628
56,668
55,426
56,548
802,484
62,515
61,736
108,697
145,717
218,436

218,436
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APPENDEX F
ProUCL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, ne., Facility
Vernon, California

Concentrations in picograms per gram (pg/q)

General Statistics

Number of Valid Data 26 Number of Defecled Data 5
Number of Distinct Detected Data 5 Number of Non-Detect Data . 21
Parcent Non-Detects B0.77%
Raw Statistics Log-transformed Statistics
Minimum Detected 9.68 Minimum Detected 2.27
Maximum Detacted 252 Maximum Detected 5.529
Mean of Detected 130.4 Mean of Detected 4,36
SO of Detected 108.9 SD of Detected 1.348
Minimum Non-Detect 1.09 Minimum Non-Detect 0.0862
Maximizm Nen-Detect 37,214 Maximum Non-Detect 10.52
Mote: Data have multiple DLs - Use of KM Method is recommended Nurnber freated as Non-Detect ' 26
For all methods (except KM, DL/2Z, and ROS Methods), Number treated as Detected 0
Observations < Largest ND are freated as NDs Single DL Non-Detect Percentage 100.00%

\Warning: There are only 5 Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set,
{he resuiting calcufations may not be reliable enough 1o draw conciusions

it is recommended to have 10-15 or more dislinet observations for accurate and meaningful resuls.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Witk Test Statistic 0,884 Shapiroe Wilk Test Statistic 0.893
5% Shapirc Witk Critical Value 0,782 5% Shapiro Wilk Criticat Value Q.762
Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method
Mean 9161 Mean 3.406
D 3,648 sD 2.687
95% DL/2 (1) UCL 2,138 95% H-Stat (DL/2) UCL 17,836
T, Maximurn Likelihcod Estimate{MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale 1.409
,,,,, SDin Log Scale 1.613
Mean in Original Scale 25,87
80 in Original Scale 67.71
55% { UCL 49,55
55% Percentile Bootstrap LCL 49.97
95% BCA Bootstrap UCL. 58.59
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star {bias corrected) 0.58 Data appear Normal at 5% Significance Level
Theta Star 2248
nu star 5,304
A-D Test Statistic 0.309 Nenparametric Statistics
5% A-D Critical Value 0.69 Kaplan-Meier (KM} Method
K-3 Test Statistic 0.6g Mean 41,03
5% K-$ Critical Value 0.364 SD 777
Data appear Gamma Distributed at 5% Significance Level SE of Mean 18.08
95% KM {f) UCL 71.92
Assuming Gamma Distribution 95% KM {z) UCL 7077
Gamma ROS Statislics usig Extrapolated Data 95% KM {jackknife) LICL 77
Minimum 1.00E-12 95% KM (bootstrap ) UCL 71.59
Maxirmim 252 95% KM (BCA) UCL 233
Mean 25.07 95% KM (Percentile Bootstrap) UCL 130
Median 1.00E-12  85% KM (Chebyshev) UCL 119.9
SD 68,39  97.5% KM (Chebyshev) UCL 154
k star 0,058  99% KM (Chebyshev) UCL 221
Theta star 433.7
Mu star 3.006 Potential UCLs to Use
AppChi2 0.374 95% KM (t) UCL 7t.92
95% Gamma Approximate UCL 201.4 95% KM {Percentile Bootstrap) UCL 130
95% Adjusted Gamma UCL 2321

Note: OL/2 is not a recommended method.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user 1o select the most appropriate 85% UGL.
These reccmmendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).
For additional insight, the user may want to consult a statistician,

AMEC Geomalrix, Inc.
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APPENDIX F

ProUCL OQUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Fagility

Vernon, California

Concenlralions in picagrams per gram (pg/g}_

PCE 189

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximurn Detected
Mean of Detected
SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Observations < Largest ND are treated as NDs

UCL Statistics

Normal Distribution Test with Detected Values Only
Shapire Wilk Tes! Statistic

5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Narmal Distribution
DL/2 Substitution Method
Mean
SD

85% DLiz (1) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields & negative mean

Gamma Distribution: Test with Detected Values Cnly
k star (bias comected)

Theta Star

nu star

A-D Test Statistic

5% A-D Critical Value

K-S Test Statistic

5% K-S Critical Value

Data not Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Stalistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
Kk star
Theta star
Nu star
AppChi2
25% Gamma Approximate UCL
95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method,

26
21

1.25
302,000
15,852
68,754

142

957

Note: Data have muftiple DLs - Use of KM Method is recommended
For all methods (except KM, DL/2, 2nd ROS Methods},

0.257
0.908

12,833
59,150
32,648

NIA

0.171
82,757
7.178

2.829
0.508
0.905
0.21

125
302,000
16,192
501.5
58,816
0.198
81,586
10.32
4.143
40,335
42,993

Number of Detected Data
Number of Non-Detect Data
Percent Non-Detects

L.og-transformed Statistics
Minimum Detected
Maximum Detected

Mean of Detected

SD of Detected

Minimury Non-Detect
Maximum Non-Detect

Number freated as Non-Detect
Number freated as Detected
Single DL Nen-Detect Percentage

Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data appear Lognermal at $% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean

95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

50 in Log Scale

Mean in Original Scale

5D in Qriginal Scale
95% t UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data appear Lognormal at 5% Significance Level

Nenparametric Statistics
Kaplan-Meier (KM) Method
Mean
sD
SE of Mean
95% KM () UCL
95% KM (z) UCL
95% KM (ackknife) UCL
95% KM (bootsirap t) UCL
95% KM (BCA) UCL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
99% KM {Chebyshev) UCL

Potential UCLs to Use
99% KM {Chebyshev) UGL

Note: Suggestions regarding the selection of a 85% UCL are provided to help the user to select the most appropriate 5% UCL
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006)
For additional insight, the user may want to copsult a statistician

21
5
19.23%

0.223
12,62
4,992
3.026
G113
6.874

21
5
80.77%

0.955
0.208

4.445
3,248
892,290

4.088
3.454
12,805
59,156
32,622
35,279
48,458

12,814
58,005
11,657
32,725
31,987
32,630

1,302,238
36,079
35,874
63,624
85,610
128,797

128,797
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APPENDIX F
ProUCL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

Concentrations in picograms per gram {pg/g)

e

Aroclor 1248

General Statistios
Number of Valid Data
Numer of Distinct Defected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

SD of Detected
Minimum Non-Detect
Maximum Non-Detect

UCL Statistics

26
20

38
390,000
21,116
84,703
20
20

Normal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

0.263
0.908

Data not Nermal at 5% Significance Level

Assuming Normal Distribution
DI./2 Substitution Method
Mean
SD

95% DL/2 (t) UCL

17,057
76,234
42,595

Maximum Likelihood Estimate (MLE) Method

Mean

SO
85% MLE () UCL
895% MILE (Tiku) UCL

4,350
84,774
32,748
31,838

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star
nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.197
107,012
8.288

3.179

0.893

'0.893
0.21

Data not Gamma Distributed at 5% Significance Leve!

Assuming Gamma Disiribution

Gamma ROS Statistics using Extrapolated Data

Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL

95% Adjusted Gamma UCL

1.00E-12
390,000
17,056
130
76,234
0.0984
173,317
5117
1.207
72,326
80,226

Note: DL/2 is not a recommended method.

Number of Detected Data
Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected

Mean of Detected

SD of Detected

Minimum Non-Detect
Maximum Nen-Detect

Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
SD
95% H-Stat (DL/2) UCL

Log ROS Method

Mean in Log Scale

SD in Log Scale

Mean in Qriginal Scale

8D in Criginal Scale
95% t UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data do not follow a Discernable Distribution (0.05)

Nonparametric Statistics
Kaplan-Meier {(KM) Method
Mean
D
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
95% KM (jackknife) UCL
95% KM (bootstrap t} UCL
95% KM (BCA) UCL
95% KM (Percentile Baotstrap) UCL
95% KM (Chebyshev) UCL
97.5% KM (Chebyshev) UCL
98% KM (Chebyshev) UCL

Potential UCLs to Use
99% KM (Chebyshev) UCL

Note: Suggestions regarding the selection of a 95% UCL are provided {o help the user to select the most appropriate 95% UCL
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2008)
For additionat insight, the user may want to consult a statistician

21

18.23%

3.638
12.87
6.128
2518
2.996
2.996

0.861
0.508

5.392
2727
156,265

3.267
17,056
76,234
42,594
46,674
62,297

17,063

74,752

15,022

42,723

41,772

42,600
446,762
47,937

46,904

82,543

110,876
166,531

166,531

KVI0527.003.0\FS_2011wppendix PAppendix F

AMEC Geomatrix, Inc.

Page 1 of 1




APPENDIX F
ProUCL QUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

Concentrations in picegrams per gram (pg/a)

Aroclor 1254

General Stalislics

Number of Detected Cata
Number of Non-Detect Data
Percent Non-Detecls

Log-transformed Statistics
Minimum Detected
Maximum Detected

Mean of Detecled

SD of Delected

Minimum Noen-Detect
Maximum Non-Detect

Number treated as Non-Delect
Number ireated as Detected
Single DL Nen-Detect Percentage

Lognormal Distripution Test with Delected Values Only
Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value

Data appear Lognormat at 5% Significance Level

Assuming Legnormal Distributicn
DL/2 Substitution Method
Mean

D
5% H-Stat (DL/2} UCL

Log ROS Method

Mean in Log Scale

$Din Log Scale

Mean in Qriginal Scale

SD in Original Scale
95% t UCL
95% Percentile Bectstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Delected Values Only
Data appear Normal at 5% Significance Level

MNonparamelric Stalistics
Kaplan-Meier (KM) Method
Mean
sh
SE of Mean
5% KM (b UGL
85% KM (2) UCL
95% KM (Jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) LICL
95% KM (Percentile Bootstrap) UCL
95% KM (Chebyshev) UCL,
97.5% KM (Chebyshev) UCL
99% KM (Chebyshev) UCL

Potential UCLs to Use
95% KM (t) UCL
95% KM (Percentile Boolstrap) UCL

Nurnber of Valid Data 26

Number of Distinct Detected Data 3

Raw Statistics

Minimum Detected 56

Maximum Detecled 19,000

Mean of Detected 7,118

SD of Detected 10,351

Minimum Non-Detect 20

Maximum Nan-Detect 20,000

Note: Data have mulliple DLs - Use of Kid Method is recommended

For all methods (except KM, [L/2, and ROS Methods),

Observations < Largest ND are treated as NDs

\Warning: There are only 3 Distinct Detected Values in this data sat

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods

Those methods will refurn a "N/A" value on your output display!

It is necessary to have 4 or more Distinct Values for boolstrap methods,

However, results cbtained using 4 to 9 distinct values may not be reliable.

it is recommended to have 10 to 15 or mare cbservalions for accurate and meaningful results ang estimates.

UCL Statistics

Normal Distribution Test with Detecled Values Only

Shapiro Wilk Test Statistic 0.837

5% Shapiro Wilk Critical Value 0167

Data appear Normal at 5% Significance Level

[Assuming Norma! Distribution

DL/2 Substitution Method

Mean 1,238
o] 4131
95% DL/2 () UCL 2,622

Maximum Liketihcod Estimate (MLE) Method NIA

MI.E meihod failed to converge propery

[Gamma Distribution Test with Detected Values Only

K star (bias corrected) NIA

Theta Star N/A

nu star NIA

A-D Test Statistic N/A

5% A-D Critical Vakie NIA

K-S Test Statistic NZA

5% K-S Critical Value NiA

Data not Gamma Distributed at 5% Significance Level

IAssuming Gamma Distsibution

Gamma ROS Sialistics using Extrapolated Data

Minimum NIA

Maxirmum NIA

Mean NiA

Median NA

50 NIA

k star N{A

Theta star N/A

Mu star NIA

AppChi2 N/A
95% Gamma Approximate UCL NIA
95% Adjusled Gamma UCL N/A

Note: DL/2 is not a recommended method,

Note: Suggestions regarding he selection of a 95% UCL are provided lo help the user to select the most appropsiate 95% UCL.
These recemmendations are basee upon the results of the simulation studies summarized in Singh, Maichle, and Lee {2006},
For additional insight, the user may want to consult a statislician,

23
88.46%

4.025
9.852
7.208
285
2.9886
9,903

26
0
1C0.00%

0.975
0.767

347
2.235
2,786

-6.534
7.654
8216
3,735
2,073
2,197
3,105

903.5
3,726
911.2
2460
2,402
2,601
5,445
hiA
19,000
4,875
6,584
9,970

2,460
19,000
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AFPPENDIX F
ProUCL OUTPUT, COMBINED CONCRETE AND SOIL DATA
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

Concentrations in picograms per gram (pg/g)

Arocior 1260

General Statistics
Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected

S0 of Detected
Minimum Non-Datect
Maximur Non-Detect

28
17

26
200,000
13,594
48,437
20
100

MNote: Data have muitiple DLs - Use of KM Method is recommended

UCL Statistics

Shapira Wilk Test Statistic
5% Shapiro Wilk Critical Value

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD

95% DLI2 {t UCL

MLE yields a negative mean

k star (bias corrected)
Theta Star
nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

lAssuming Gamma Distribution

Minimum

Maximum

Mean

Median

SD

k star

Theta star

Nu star

AppChi2

95% Garmma Approximate UCL
95% Adjusted Gamma UCL

Maximum Likelihood Estimate (MLE) Method

For all methads {except KM, DL/2, and ROS Methods),
Observations < Largest ND are treated as NDs

Normal Disfribution Test with Detected Values Only

0.314
0.892

Data not Nermal at 5% Significance Level

B,693
39,306
22,080

NfA

Gamma Distribution Test with Detecled Values Cnly

0.202
67293
65.868

2.825
0.884
0.884
0.232

Data not Gamma Distributed at 5% Significance Level

Gamma RQOS Statistics using Extrapofated Data

1.00E-12
200,000
8,888
42
39,307
0.077
115475
4,002
0.723
49,227
55 644

Note: DL/2 is not a recommended method.

Number of Cetected Data
Number of Non-Detect Data
Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected

Mean of Detected

5D of Detected

Minimum Non-Detect
Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected
Single DL Non-Detect Percentage

Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic

5% Shapire Wilk Critical Value

Data not Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
sD
95% H-Stat {DL/2) UCL

l.og ROS Method

Mean in Log Scale

S0 in Log Scale

Mean in Criginat Scale

3D in Original Scale
§95% t UCL
95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL

Data Distribution Test with Detected Values Only
Data do not follew a Discemnable Distribution (0.05)

Nonparametric Statistics
Kaplan-Meier (KM} Method
Mean
Sb
SE of Mean
95% KM (t) UCL
95% KM (z) UCL
5% KM (jackknife) UCL
95% KM (bootstrap t) UCL
95% KM (BCA) UCL
95% KM (Percentite Bootstrap) UCL
95% KM (Chebyshev} UCL
97.5% KM (Chebyshev) UCL
98% KM (Chebysheyv) UCL

Potential FCLs to Use
99% KM {Chebyshev) UCL

Note: Suggestions regarding the selection of a 85% UCL are provided to help the user to setect the most appropriate 95% UCL
These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee {2006)
For additional insigit, the user may want to consult a statistician

17
9
34.62%

3.258
12.21
5.788
2.433
2.998
4.605

15
11
57.69%

0.862
c.892

4.643
2.54
31,680

3.835
3.476
8,889
39,307
22,057
24,160
32,998

8,897
38,542
7.791
22,208
21,713
22,064

1,102,522

23,264
24,217
42,859
57,554
86,419

86,419
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APPENDIX G

Remedial Alternatives Cost Tables



Tabie G-
Alternative #2
Excavation and Disposal of All COC-Impacted Soil
Demolition and Disposal of PCB-Impacted Concrete
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

Itern No. Description E;H::‘i:fyd Unit Unit Cost Estimated Cost
Direct Capital Costs
1 Mobilization/Demaobilization 1 Is 3 20,600 3 20,000
2 Excavation Shoring 110,500 sqft 5 35 $ 3,867,500
PCBs
3 Excavate/lLoad 1,500 cy § 8 $ 12,000
4a . [Transport and Dispose (PCB-Impacted Non-TSCA) G40 ton § 70 $ 44,800
Transport and Dispose
b |qse }f 250 g Ikgf’g 1000 mgkg) 1,400 on |3 198 | $ 277,200
4c Transport and Dispose (TSCA > 1000 mg/kg) 200 ton $ 295 3 59,000
Metals
5 Excavate/Stockpile/Load 70 cy $ 8 5 560
Ba Transport and Dispose - Nan-Hazardous 95 on $ 44 $ 4,180
&b Transport and Dispose Non-RCRA CA Hazardous 10 fon 3 102 $ 1,020
\VOCs and Stoddard Solvent
7 Excavate/Stockpile/Load 159,200 cy 3 8 $ 1,273,600
8a Transport and Dispose Non-Hazardous 214,920 ton 5 &5 $ 13,969,800
8h Transport and Dispose RCRA-Hazardous 23,880 ton 3 134 $  3,199820
9 Stockpile and Confirmation Sampling 800 ea $ 250 3 200,000
10 Purchase and Impaort Fill 50,000 fon $ 9 $ 450,000
119 Place and Compact Fill 40,000 ton $ 9.25 3 370,000
PCB-impacted Concrete®
Concrete Removal/Crush/Place
2 (PCBs >1.0 mg/kg but <3.5 mg/kg)’ 26,220 a ® 8 ¥ 78.660
Concrete Removal/Size/Load
13 lPCBs »3.5 mg/kg but <50 ma/kg) 7.080 LR 4| 28,320
Concrete Remaval/Size/Load
14 (PCBS >50 mg/kg) . 2,020 e $ 4 $ 8,080
15 Stockpile and Confirmation Sampling 35 ea 3 250 $ 8,830
Transport and Dispose
16 |poas o malka, bt <60 malkg) 900 ton |3 s 1s 103,500
17 Transport and Dispose (PCBs >50 mg/kg) 120 ton % 255 3 35,400
18 Interim Cap 1 Is $ 20,000 $ 20,000
COther
19 Alr Manitoring 1 Is 3 20,000 ] 20,000
20 Health and Safety 1 Is 3 20,000 $ 20,000
21 Other Non-Scheduled Contract Work 1 Is 3 20,000 $ 20,000
Direct Capital Total| § 24,092,000

AMEC Geomatrix, Inc,
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Table G-1
Alternative #2
Excavation and Disposal of All COC-Impacted Soil
Bemaolition and Disposal of PCB-Impacted Concrate
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

Indirect Capital Costs

1 |Construction Management [ 8% | of |8 24,092,000 1,445,520

Indirect Capital Subtotal 1,445,000

Direct + Indirect Cost 25,538,000

Scope Contingency (15% estimated contractor costs) 3,831,000

Contingencies 7,662,000

3
$
$
Bid Contingency (15% estimated confractor costs}| $ 3,831,000
3
$
$

Capital Total 33,200,000

Notes/Assumptions:

1.
2
3.
4
&

o N

9.

Excavation costs include SCAGMD Rule 1166 Monitoring,

. Excavation shoring cost only includes areas proposed to be excavated at depths of 10 feet bgs or greater,

Soil stockpile confirmation sampling rate at one sample per 200 ey; concrete confirmation sampling rate at one sample per 1,000 ff.

. Excavation and disposal will commence at a rate of 500 ¢y per day.
. Backiill to be comprised of crushed recycled aggregate obtained from on-site demclition and crushing of former concrete structures.

Unit cost for placement and compaction also includes crushing. Additional Purchase aad Import Fill includes compaction.
PCB-impacted Concrete includes removal and disposal of ail concrete impacted with PCBs greater than 1.0 ma/kg.

Demelitior and removal costs associated with foundations, footings, pits, sumps, and other subsurface structures are excluded.
Concrete Removal/Crush/Place (PCBs >1.0 mg/kg, but <3.5 mg/kg) includes crushing, placement, ang compaction.

PCB-impacted sail and concrete will be profiled based on TSCA requirements and direct-loaded into waste transport trucks for disposal.

Based or the TSCA requirements, 70% of PCB-impacted soil will be disposed of as TSCA (»50 mg/kg) and 30% as non-TSCA (<50 mg/kg).

90% of Metals-impacted soll excavated will be disposed of as Non-Hazardous,
10% of Metais-impacted soil excavated will be disposed of as RCRA-Hazardous.,

10, 80% of VQC-impacted soil excavated will be disposed of as Non-Hazardous,

10% of VOG-impacted soll excavated will be disposed of as RCRA-Hazardous.

11. Soil Conversion Factor: 1.5 tons/cy.

12, Concrete slab removal is based on an average cancrete slab thickness of 12 inches.

13, Density of Concrete is 150 lbs/t.

14. No cost included foz institutional controls such as deed restrictions which will include legal and administrative fees,

15. No costincluded for engineering controls such as future vapor barrier requirements.

16. Bid and Scope confingencies derived from "A Guide {0 Developing and Documenting Remedial Atternative Cost Estimates

During the FS," EPA, 2000.

17. Is = lump sum price.
18. sgft = square feet.
19. ¢y = cubic vard.

20. ea = each.

21. ff® = cubic feet.

AMEC Geomatrix, Inc.
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Table G-2
Alternative #3
Excavation and Disposal of Shaliow COC-Impacted Sail
SVE for Shallow and Deep VOC-Impacted Soil
SVE and Bigventing for Shalfow and Deep Stoddard Solvent-impacted Soil
Demaolition and Disposal of PCB-Impacted Concrete
Former Pechiney Cast Plate, Inc,, Facility
Verpon, California

Item No. Descriptlon %::";:f: unit | Unit Cost Estimated Gost
Direct Capital Costs
3 [Mobilizatisn/Demobilization, | 1 Is 5 5000 5 5,000
2 |Excavauon Shoring l 4,300 sqft 5 35 $ 150,500
PCBs
3 Excavate/oad 1,500 cy 3 8 $ 12,000
4a Transport and Dispose {PFCEs >1 mgfkg, but <50 540 ton s 70 5 44,800
ma/ka)
nsport and Dispose
4b I;EB: o ot 1,000 moria) 1,400 ton |85 198 |s 277200
4t Transport and Dispose (PCBs > 1,000 mgikg) 200 ton 5 295 % 59,000
Metals
5 Excavate/Slockpile/Load 70 cy 5 g 3 560
8a Transpert and Dispose - Non-Hazardous 95 ton 3 44 3 4,180
Sb Transport and Dispose - Hazardous 10 ton 3 102 $ 1,020
PCB-Impacted Concrets®
Concrele RemavaliCrush/Place
7 (PCBs >1.0 mg/kg but <3,5 matkg)’ 220 w S 3 ® 78880
Grete Removal/Size/Load
8 &%‘BS >3.5 mofkg bsul <50 mgfkg) 7,080 #* s 4 3 28,320
9 g’g;;efsg;";‘;’:}"s'ze""’ad 2,020 2 |s 4 s 8,080
10 Stockpile and Confirmation Sampling 35 ea 3 250 3 8,750
Transport and Dispose
" (PCBsp>3.5 ng ,,ngl' but <50 mafkg) 200 tors $ 15 | § 103,500
12 Transper and Dispose {PCBs >50 mg/kg) 120 ton 3 295 5 35,400
33 Interim Cap 1 Is ] 20,000 $ 20,000
[vOCs SVE
4 [Site Preparation 1 Is ] 5,600 H 5,000
15 SVE Wal! and Probe § ion 23 ea 3 6,000 & 136,800
16 Well Head Completion, Valves, Surface Seal 23 ea 3 1,000 5 23,000
17 Traalment System Manlfold, Valves, Controls 1 Is $ 6,000 3 6,000
18 Auto-Dialer Contrel and Instrumentalion 1 Is $ 5,000 $ 5,000
19 |vapor-Phase GAC Vessels " 1 Is § 18,000 $ 18,000
20 Electrical Panel/Supply 1 Is $ 15,000 5 15,000
24 Temporary Hose and Piping 2,000 ] $ 10 3 20,000
22 Compound Gravel Pad, Fence Installation, Gates 1 ea 5 6,000 3 8,000
23 Treatment System Installation and Start-Up 1 Is $ 20,000 3 20,060
24 Laboratory Analysis 1 Is § 10,000 ] 10,000
25 Health and Safety 1 Is 3 10,000 $ 10,000
26 System Decommission 1 Is $ 25000 5 25,000
27 Other Non-Scheduled Centract Work 1 Is 3 10,000 k] 10,000
JiStoddard Solvent SVE and Bioventing
28 Mabilization/Demobilization 1 s 5 10,000 3 10,000
29 Site Preparation 1 is 5 5,000 5 5,000
20 BioVent Well and Probe !nstallation 18 ag $ £.000 $ 114,000
31 Well Head Complelion, Valves, Surface Seal 19 ea 3 +,000 3 1,000
22 Treatment System Manifold, Valves, Centrofs 1 is $ 6,000 $ £,000
33 Auto-Dialer Controf and Instumentation i 15 $ 5,000 S 5,000
24 Vapor-Phase GAC Vessais i is $ 18,000 3 18,000
35 Electrical Panel/Supply k] Is 3 50,000 % 30,000
36 Below-Grade Plping 2,250 i $ 15 $ 33,750
37 Compound Pad, Fence | fation, Gates 1 ea 8 8,000 $ 8,000
ag Treaiment System Installaticn and Start-Up i Is $ 20,000 S 26,000
39 Laboratory Aralysls 1 Is 5 14,000 $ 1C,000
40 Heaith and Safety 1 Is 3 10,000 K 14,000
41 System Decommission 1 Is $ 28000 3 25,000
42 Other Non-Scheduled Contract Work 1 Is $ 10,000 $ 10,000
Direct Capital Total| § 1,494,000

AMEC Geomatrix, Inc.
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Table G-2
Alternative #3
Excavation and Disposal of Shallow COC-lmpacted Soil
SVE for Shallow and Deep VOC-impacted Soll
SVE and Bioventing for Shallow and Deep Stoddard Solvent-impacted Soit
Demolition and Disposal of PCB-Impacted Goncrete
Former Pechiney Cast Plate, Inc., Facility
Vernon, California

ltem No. Description ES.‘,':L?:&“ Unit | Unit Cost Estimated Cost
Indirect Capital Costs
1 Permitting AQMD 5% of $ 313,000 $ 15,6560
2 System Design 10% of $ 656,750 5 83875
3 Construclion Management 8% of $ 1,494,000 S 89,540
Indirect Capital Subtotai| $ 171,000
Direct + Indirect Cost| § 1,655,000
Bid Contingency {15% estimated coniractor costs)| % 250,000
Scope Contingency (15% estimated contractor costs)] $ 250,000
Contingencies| $ 500,000
Capital Tofal} $ 2,165,000
Item No. | Description jEstimated |  Unit | UnitCost Estimated Cost
VOCs SVE and Stoddard Solvent SVE/Bioventing Annual Operation and Maintenance
1 Equipment Rental 24 miths $ 5,000 120,000
2 Operations & Mainlenance 24 mihs S 8,000 3 182,600
3 Carbon Changacouls 32 ea 3 3,000 5 95,000
4 Electrical Fees 24 mths $ 2,000 E 48,000
& Sampling & Analysls 24 mths $ 2,000 $ 48,000
8 Production Water Disposal 24 mths 3 4,000 5 96,000
7 Project Management/Consultant support/Reports 24 mths & 4,000 $ ©6,000
8 Health & Safely/Air Manitoring 24 mths § 1,000 $ 24,500
9 Miscellansous 24 mths 3 2,000 $ 48,000
10 BTSC Quarterly Stalus Repor 4 ea 3 10,000 $ 40,000
Annual Operation and Maint Sul ] 808,000
Present Worth Factor {5%, 3 years) 2.72
Present Worth of Operation and Malntenance} $ 2,200,000
[TOTAL CONSTRUCTION PLUS O&M FOR 3 YEARS $ 4,400,000

Notes/Assumplions:
1. Excavation cosis include SCAQMD Rule 1168 Moniloding.
2. Excavalion shoring cosl only includes areas proposed to he excavated at depths of 10 feet bygs or greater,
3. Soll stockplle confirmation sampling rale al one sampie per 200 cy; concrele confirmation sampling rate al one sample per 1,000 1.
4, Excavaticn and disposa! will commence at & rate of 500 oy per day.
5. Backfil to be comprised of crushad recycled aggregate obtained from on-site demalition and crushing of lormer contrete siuctures.,
" Unil cast for placement and compaction also includes crushing, Additfonal Purchase and Import Fill indudes compaction,
6. PCB-Impacted Concrele includas removal and dispesal of all concrete impacied with PCBs greater than 1.0 mg/kg.

Demclition and removal costs associaled with foundalions, footings, pits, sumps, and oiher subsurface struclures are extluded,
7. Conerate Removal/Crush/Place (PCBs >1.0 mgikg, bul <3,5 mafkg} Includes crushing, placement, and compaction,
8. PCB-impacied soil vill be profiled based on TSCA requiremenls and direct-loaded into waste transpart trucks for dispesal,

Based on the TSCA requirements, 70% of PCB-impacied scil will be disposed of as TSCA (»50 mg/kg) and 30% as non-TSCA {<50 mg/k
9. 90% of Metals-impacted seil excavated will be disposed of as Non-H dous.

10% cf Metals-impacted scil ted will be disposed of as RCRA-Hazardeus.
10, Soil Cenversion Factor: 1.5 fans/cy.
11. Concrele slab removal is based on an average concrete slab thickness of 12 inches.
12. Assume 1,000 SCFM minimum for SVE syslem,
13, Total system operalion costed for a period of one year; for purpeses of O&M cost estimation, assume system run time of three years,
14. SVE = Soil Vapor Extraction.
15. Dual 1,000 pound vapor phase granular activaled carbon (GAC) vessels for SVE sysiem.,
16. AGMD = Saulhern California Air Quality Managernent District,
17. Mo cost included for institutional eontrols such as deed restrictions which will include legal and adminisirative fees.
18. No cost included for engineering controls such as fulure vapor barder requirements,
19. Bid and Scope contingencies derived from “A Guide to Develaping and Documenting Remedial Alterative Cost Eslimates

During the FS,* EPA, 2000.

20, Is = fump sum price.
21, sqft = square feet.
22, cy = cubic yard.
23, ea = each.
24. = linear feet.
25 sths = monlhs,
26. 117 = cubic feel.

AMEC Geomatrix, Inc.
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Table G-3
Alternative #4

In Situ Stahilization of Shaliow PCB/Metals-Impacted Soil and Deep Stoddard Solvent-Impacted Soil
SVE for Shallow and Deep VOC-impacted Soil
Demolition and Disposal of PCB-Impacted Concrete
Former Pechiney Cast Plate, Iinc., Facility

Vernon, Califarnia

Item No. Description Estimated |\, s Unit Cost Estimated Cost
Quantity
Direct Capital Costs
PCB, Metals, and Stoddard Sclvent Stabilization
4 Mobilizatior/Demobilization 1 Is $ 100,000 $ 100,000
2 Site Preparation 1 Is $ 10,000 $ 10,000
3 in-Situ Stabilization 48,000 cy $ 135 $ 6,480,000
4 Confirmation Sampling 240 ea ki 250 $ 60,000
5 Air Monitoring 1 Is $ 15,000 3 15,000
6 Excess Cuttings Disposal 14,400 ton $ 70 $ 1,008,000
7 Health and Safety 1 H k] 10,000 3 10,000
8 Other Non-Scheduled Coniract Work 1 Is 3 50,000 3 50,000
PCB-Impacted Concrete®
Concrete Removal/Crush/Place
° {PCBs >1.0 mg/kg but <3.5 mg/kg)” 26,220 ft 3 3 5 78,860
Concrete R val/Size/Load
0 (PCB: ii.serT;kZ but <50 markg) 7,080 ®oos 4 1% 2830
11 Concrete Removal/Size/Load 2,020 it* 3 4 $ 8,080
12 Stockpile and Confirmation Sampling 35 ea 3 250 K 8,830
Transport and Dis|
13 (PCB£>3. 8 mg ,kg'?%ﬁ <60 makg) 900 ton 5 115 |$ 103,500
14 Transport and Dispose (PCBs >50 mgikg) 120 ton 3 265 $ 35,400
15 Interim Cap 1 Is 3 20,000 $ 20,000
VOCs SVE
18 Site Preparation 1 Is $ 5,000 3 5,600
17 SVE Well and Probe Installation 23 ea 3 6,000 $ 138,000
18 Well Head Completion, Valves, Surface Seal 23 ea 3 1,000 3 23,000
19 Treatment System Manifoid, Valves, Controls 1 Is $ 6,000 3 6,000
20 Auto-Dialer Cantrol and Instrumentation 1 Is & 5,000 $ 5,000
21 Vapor-Phase GAC Vessels 9 Is $ 18,000 3 18,000
22 Electrical Panel/Supply 1 Is 3 15,000 $ 15,000
23 Temporary Hose and Piping 2,000 If 3 10 $ 20,000
24 Compound Gravel Pad, Fence Installation, Gates 1 ea $ 8,000 $ 8,000
25 Treatment System Installation and Start-Up 1 is 3 20,000 3 20,000
26 Laboratory Analysis 1 Is $ 10,000 $ 10,000
27 Health and Safety 1 Is $ 10,000 $ 10,000
28 System Decommission 1 Is 3 25,000 3 25,000
29 QOther Non-Scheduled Contract Work 1 Is $ 10,000 3 10,000
Direct Capital Total| $§ 8,329,000
Indirect Capital Costs
1 Permitting AGMD 5% of $ 8,329,000 $ 416,450
2 System Design 0% of $ 8,329,000 $ 832,900
3 Construction Management B8% of $ 8,325,000 $ 488,740
Indirect Capital Subtotal} $ 1,749,000
Direct + Indirect Cost| $§ 10,078,000
Bid Contingency (15% estimated contractor costs)| § 1,512,000
Scope Contingency (15% estimated coniractor costs)} $ 1,512,000
Contingencies| $ 3,024,000
Capital Total| $ 13,102,000
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Table G-3
Alternative #4

In Situ Stabilization of Shallow PCB/Metals-Impacted Soil and Deep Stoddard Solvent-Impacted Sail

SVE for Shallow and Deep VOC-Impacted Soil
Demolition and Disposal of PCB-Impacted Concrete
Former Pechinay Cast Plale, Inc., Facility
Vernon, California

Item No. | Description | Estimated | Unit | UnitCost |  Estimated Cost
Annual Operation and Maintenance

1 Equipment Rental i2 mths 3 5,000 $ 60,000
2 QOperations & Maintenance 12 mths 3 8,000 $ 96,000
3 Carbon Changeouts 16 ea 3 3,000 3 48,000
4 Elecirical Fees 12 mths $ 2,000 3 24,000
5 Sampling & Analysis 12 mths 3 2,000 3 24,000
6 Praduction Water Disposal 12 mths 3 4,000 3 48,000
7 Project Management/Consultant Support/Reports 12 mths 3 4,000 $ 48,000
8 Health & Safety/Air Monitoring 12 mths $ 1,000 $ 12,000
9 Miscellaneous 12 mths 3 2,000 $ 24,000
10 DTSC Quarterly Status Report 4 ea $ 10,000 ] 40,000
Annual Operation and Maintenance Subtotal] $ 424,000
Present Worth Factor (5%, 3 years) 2.72
Present Worth of Operation and Maintenance| $ 1,155,000
iTOTAL CONSTRUCTION PLUS O&M FOR 3 YEARS $ 14,300,000

NatesfAssumpticns;

1
2,

3.
4,
8.

e No

Q.

Mobilization includes Crawler-mounted large diameter augers.

Assume ~10 percent cement additive. Actual mix design wouid be performed during Design with necessary cement percentage

based on leachability.

Stockpile confirmation: sampling rate at one sample per 200 cubic yards.

Stabilization rate of 300 cubic yards per day.

PCB-lmpacted Congrete includes removat and disposal of all concrete impacted with PCBs greater than 1.0 mg/kg.

Demefition and removal costs associated with foundations, footings, pits, sumps, and other subsurface structures are excluded.

Concrete Removal/Crush/Place (PCBs >1.0 mag/kg, but <3.5 mg/kg) includes crushing, placement, and conpaction.
No cost included for institutional controls such as deed restrictions which will include legal and administrative fees,
No cost included for engineering contrels such as future vapor barrier requirements,

Cost assumes 26 percent of mixed volume requires off-site disposal,

10. Assume 1,000 SCFM minimum for SVE system.

11, Total system operation for a period of one year; for purposes of cost estimation, assumes system run time of three years,
12. SVE = Soil Vapor Extraction.

13. Dual 1,000 pound vaper phase granular activated carbon {GAC) vessels for SVE system.

14. AQMD = Southern California Air Quality Management District.

15, Soil Conversion Factor; 1.5 tons/cy.

16. Concrete Stab removal is based on an average concrate slab thickness of 12 inches.

17. Density of Concrete is 150 |bsAt®.

18. No cost included for institutional centrols such as deed restrictions which will include legal and administrative fees,

19, No cost included for engineering controls such as future vapor barrier requirements.,

20. Bid and Scope contingencies derived from "A Guide to Developing and Documenting Remediat Aiternative Cost Estimates

During the FS," EPA, 2000,

21, Is = lump sum price.
22. cy = cubic yard.

23. ea = each,

24. If = linear feet.

25, mths = months,

286. ft* = cubic feet,
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REMEDIAL ACTION PLAN
Former Pechiney Cast Plate, Inc. Facility
3200 Fruitland Avenue
Vernon, California

EXECUTIVE SUMMARY

AMEC Geomatrix, Inc. (AMEC), has prepared this Remedial Action Plan (RAP) on behalf of
Pechiney Cast Plate, Inc. (Pechiney), for the former Pechiney facility (Vernon Facility or Site)
located at 3200 Fruitland Avenue in Vernon, California (Figure 1).

Introduction and Purpose

Based on the information provided in the Feasibility Study (FS) (AMEC, 2011a), this RAP was
prepared in accordance with Department of Toxic Substances Control (DTSC) guidance and
policy for RAP development (DTSC policy #£0-95-007-PP), and pursuant to Health and
Safety Code section 256356.1. This RAP provides the details and procedures for remediating
polychlorinated biphenyl (PCB)-impacted concrete during demolition of below-grade features,
and remediating impacted soil and soil vapor during and following below-grade demolition. On
July 6, 2010, DTSC issued an Imminent and Substantial Endangerment Determination and
Consent Order (Order) (DTSC, 2010) for the Site. DTSC has the final approval authority for
the impiementation of this site-wide RAP. However, pursuant to the Code of Federal
Regulations (CFR), Title 40, Subchapter R, Toxic Substances Control Act, Part 761 (40 CFR
761), the United States Environmental Protection Agency (U.S. EPA) has approval authority
for risk-based remediation of PCB releases and disposal of PCB remediation waste (soil and
concrete). Pechiney will implement the RAP pursuant to the Order, and subject to DTSC's
approval of the RAP and U.S, EPA approval of the PCB risk-based application referred o as
the Polychlorinated Biphenyls Notification Plan (PCBNF) (AMEC, 2009) for the Site. On July
2, 2010, U.8. EPA issued a conditional approval letter regarding the PCBNP, which outlined
requirements for additional PCB sampling and submission of additional information. In the
conditional approval letter, U.S. EPA also deferred the approval of the PCB remediation goals
until the additional PCB sampling results and information was submitted to U.S. EPA. The
results of the additional sampling were submitted to U.S. EPA for review on December 29,
2010. U.S. EPA’s conditional approval of the PCB remediation goals was granted on July 1,
2011.

This RAP was revised to address additional comments made by DTSC to the September 2009
draft RAP, and additional requirements imposed by U.S. EPA regarding PCBs.
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Site History

The Site is comprised of approximately 26.9 acres and was formerly occupied by
approximately 600,000 square feet of building area. Manufacturing operations at the Site
began in approximately 1937 and included production of high-precision cast aluminum plates.
As part of their manufacturing operations, Aluminum Company of America (Alcoa; original Site
owner) used fuels and Stoddard solvent, both of which were stored in underground storage
tanks. Stoddard solvent was used during the aluminum manufacturing process. Alcoa also
operated processes that required lubricating oils and generated hazardous waste that was
stored at various locations throughout the Site.

In 1998, Alcoa sold the western portion of the facility (3200 Fruitland Avenue) to Century
Aluminum Company. In 1999, Pechiney purchased the Site, and subsequently closed the
Vernon facility in late 20085,

Previous Investigations, Chemicals of Concern, and Removal Actions

Previous remedial investigations were conducted at the Site for soil, soil vapor, groundwater,
and building materials. During these investigations, chemicals of concern (COCs) were
identified at the Site as described below.

« Soil impacted with petroleum hydrocarbons (including Stoddard solvent
compounds), metals, PCBs, and volatile organic compounds (VOCs).

* Soil vapor impacted with Stoddard solvent compounds and VOCs.
* Groundwater (at a depth of 150 feet) impacted with chlorinated VOCs.
» Building concrete slabs impacted with PCBs.

Prior fo 1999, Alcoa investigated subsurface conditions and conducted limited remediation in

both the eastern and western portions of its facility as part of their efforts to seek closure of its
City of Vernon Health & Environmental Control hazardous materials permit. Alcoa’s activities
are described in Section 3.0 of this document,

As part of the aboveground demolition work completed in November 2006 by Pechiney, the
above-ground features, including the former manufacturing facilities, were demolished leaving
the concrete floor slab in place; and the debris was transported off site for disposal or
recycling.
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Summary of Site Risks

The preferred remedial alternatives discussed in this RAP focus on mitigating principal risk
threats posed by remaining PCB-impacted concrete, surface and shallow COC-impacted soil,
deeper soil impacted by Stoddard solvent, and deeper soil impacted by VOCs.
Implementation of the RAP will reduce the potential for risks to human health due to exposure
to shallow soil containing COCs, and reduce the potential impacts to groundwater from
exposure to deeper COC-impacted soil.

The RAP also provides materials management practices that will be implemented during
below-grade demolition, and excavation and removal of non-COC-impacted concrete and soil

at the Site.

Remedy Evaluation Process

The Health and Safety Code section 25356.1(d) requires that remedy evaluations be based on
requirements contained in the National Contingency Plan (NCP), 40 CFR 300.430. The NCP
identifies evaluation criteria (also known as balancing or evaluation criteria) to be used in the
development and scoping of remedial alternatives to provide a basis for comparison using
additional, mare detailed criteria, referred to as evaluation criteria. The criteria include those
developed by the U.S. EPA in NCP 40 CFR 300.430(a){1)(iii) and as modified by the State of
California. All nine balancing criteria {including Threshold Criteria, Primary Balancing Criteria,
and Modifying Criteria) are evaluated in the FS and described in this RAP.,

The following technologies were previously evaluated in the FS and retained for additional
detailed evaluation.

No action.

» Excavation and removal followed by landfill disposal for surface and shallow COC-
impacted soil and deep VOC-impacted soil.

+ In situ stabilization of shallow metals-impacted soil, Stoddard solvent-impacted soil,
and PCB-impacted soil.

» Soil vapor extraction (SVE) for shallow and deep VOC-impacted soil.
e SVE and bioventing for shallow and deep Stoddard solvent-impacted soil.
« Demolition and off-site disposal of PCB-impacted concrete.

These technologies were combined in the FS into potential alternatives considered for
mitigating COC-impacted areas at the Site, which are discussed further in Section 6.2 of this
document.

AMEC Geomatrix, Inc.
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Alternatives Considered

The alternatives evaluated in the FS are presented below.,

Alternative 1

Alternative 1 defined as “No Action” is included for evaluation pursuant to NCP 40 CFR
300.430(e)(6) and retained for comparison purposes. |n this alternative, no below-grade
demolition or soil remediation would be performed. Based on the findings described in the FS,
a "No Action” alternative is not acceptable for this Site.

Alternative 2

Alternative 2 consists of excavation and off-site disposal of both shallow and deep COC-
impacted soil (metals, PCBs, Stoddard solvent, and VOCs) to depths of approximately 8 feet
below ground surface (bgs) for metals, 12 feet bgs for PCBs, and 45 to 50 feet bgs for VOCs
and Stoddard solvent, respectively. Excavation will require installation of shoring for sidewall
stability and safety during sail removai. This alternative also consists of demolition and landfill
disposal of PCB-impacted concrete slabs containing PCB concentrations greater than 3.5
milligrams per kilogram (mg/kg). In addition, PCB-impacted concrete (greater than 1.0 mg/kg
and less than 3.5 mg/kg) would be crushed and deposited on site as restricted fill material (i.e.,
on site disposal) and covered with an interim cap consisting of a visual identifier layer and a
minimum of 12 inches of clean, crushed concrete {unrestricted fill material}, Non-PCB-
impacted concrete (less than or equal fo 1.0 mg/kg) would be crushed and reused on site as
unrestricted fill material. A land use covenant that incorporates an operation and maintenance
(O&MN) plan and soil management plan wouid also be included in this alternative.

Alfernative 3
Alternative 3 consists of excavation and off-site disposal of shallow COC-impacted soil (PCBs

and metals) to depths of approximately 15 feet bgs. Shallow (up to 50 feet bgs) and deep (up
to 80 feet bgs) VOC-impacted soil would be mitigated using SVE. Shallow (up to 50 feet bgs)
Stoddard solvent-impacted soil would be mitigated using sequential treatment consisting
initially of SVE, followed by longer term bioventing. Deeper soils (at depths greater than 15
feet) impacted with PCBs above the remediation goal would be left in place and covered with a
physical barrier at depth. The physical barrier would consist of 6 inches of cement concrete.
This alternative also consists of demolition and landfill disposal of PCB-impacted concrete
slabs containing PCE concentrations greater than 3.5 mg/kg. In addition, PCB-impacted
concrete (greater than 1.0 mg/kg and less than 3.5 mg/kg) would be crushed and deposited on
site as restricted fill material (i.e., on-site disposal) and covered with an interim cap consisting
of a visual identifier layer and a minimum of 12 inches of clean, crushed concrete (unrestricted
fill material). Non-PCB-impacted concrete (less than or equal to 1.0 mg/kg) would be crushed
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and reused on site as unrestricted fill material. A land use covenant that incorporates an Q&M
plan and soil management plan would also be included in this alternative.

Alternative 4
Alternative 4 consists of in situ stabilization of shallow PCB- and metals-impacted soil and

deep Stoddard solvent-impacted soil, using a cement-based additive to depths of
approximately 15 feet bgs for PCB- and metals-impacted soil and approximately 50 feet for
Stoddard solvent-impacted soil. Shallow (up to 50 feet bgs) and deep (up to 90 feet bgs)
VOC-impacted soil would be mitigated using SVE. This alternative also consists of demolition
and landfill disposal of PCB-impacted concrete slabs containing PCB concentrations greater
than 3.5 mg/kg. PCB-impacted concrete (greater than 1.0 mg/kg and less than 3.5 mg/kg)
would be crushed and deposited on site as restricted fill material (i.e., on-site disposal) and
covered with an interim cap consisting of a visual identifier layer and a minimum of 12 inches
of clean, crushed concrete (unrestricted fill material). Non-PCB-impacted concrete (less than
or equal to 1.0 mg/kg) wouid be crushed and reused on site as unrestricted fill material, A
land use covenant that incorporates an O&M plan and soil management plan would also be
included in this alternative.

Preferred Remedial Alternative

Alternative 3 was selected as the preferred remedial alternative because Alternative 3 meets
the balancing criteria discussed above, as required by Heaith and Safety Code Section
25356.1(d) and the NCP, and will not require extensive soil excavation and off-site disposal,
and COC-impacted soil will be mitigated to reduce COC concentrations to levels below risk-
based remediation goals. Alternative 3 is preferred over Alternative 2 because Alternative 3
provides a reduction of toxicity, mobility, and volume of COC-impacted soil by treatment
compared to landfill disposal. Alternative 3 is preferred over Alternative 4 because Alternative
3 will reduce the toxicity, mobility, and volume of COC-impacted soil to a greater extent than
Alternative 4. Alternative 3 consists of limited soil excavation and disposal and SVE and
bioventing in a balanced mitigation strategy that is cost-effective, minimally invasive, less
disruptive to the local community, and protective of human health and the environment. The
preferred alternative also includes a land use covenant that incorporates an O&M plan and a
soil management plan.

‘Community involvement

The objective of the community involvement program is to inform the community of the
progress of demolition and remediation work and to effectively respond to health, environment,
and safety concerns and questions. The community involvement program will be consistent
with the Comprehensive Environmental Response, Compensation and Liability Act as
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implemented by the NCP 40 CFR 300.430(c)(1). The purpose of the community involvement
plan as stated by the NCP 40 CFR 300.430(c)(2)(ii)(A), is to “ensure the public appropriate
opportunities for involvement in a wide variety of Site-related decisions, including Site analysis
and characterization, alternatives analysis, and selection of remedy; and to determine, based
on community interviews, appropriate activities to ensure such public involvement.”

Objectives of the community involvement program include:
+ soliciting input from the community on concerns regarding the remedial activities;

+ establishing effective communication between the community, Pechiney, and
DTSC;

« informing the community about progress of the remedial activities; and

s providing opportunities for the community to participate and comment on the
proposed remedial activities.

Prior to implementation of the RAP, DTSC will expand its outreach and distribute an
information fact sheet to businesses and residents surrounding the Site and to other interested
stakeholders. This fact sheet will include information about the Site, remedial activities, and
project contacts. Additionally, a local information repository will be established to make
documents and other information available to the public and a Site mailing list will be
developed. '

This RAP will be made available to the public for a comment period of at least 30 days. DTSC
will respond to any comments received during the public comment period and will provide a
timely opportunity for the public to access documents.

Depending on the level of community response and level of interest, DTSC may hold a
community meeting to discuss the components of the RAP, the Site’s history, and proposed
remedial work. The meeting may also provide the opportunity for the public to submit
comments regarding the RAP. DTSC will work with the community to develop a meeting
format that suits the community’s needs.
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REMEDIAL ACTION PLAN
Former Pechiney Cast Plate, Inc. Facility
3200 Fruitland Avenue
Vernon, California

1.0 REMEDIAL ACTION PLAN

AMEC Geomatrix, Inc. (AMEC), has prepared this Remedial Action Plan (RAP) on behalf of
Pechiney Cast Plate, Inc. (Pechiney) for the former Pechiney facility (Vernon Facility or Site)
located at 3200 Fruitland Avenue in Vernon, California (Figure 1).

A Feasibility Study (FS) (AMEC, 2011a) has been prepared on behalf of Pechiney, to evaluate
potential remedial technologies and provide recommendations for the proposed, preferred
remedy for impacted soil and soil vapor within the vadose zone, and impacted concrete at the
Site. The FS was submitted to the Department of Toxic Substances Control (DTSC). The FS
was completed using the Code of Federal Regulations (CFRY), Title 40, Section 300, also
known as the National Contingency Plan (NCP), and appropriate guidance documents
developed by the United States Environmental Protection Agency (U.S. EPA), including the
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Remedial Investigation/Feasibility Study guidance (U.S. EPA, 1988).

This RAP was prepared in accordance with DTSC guidance and policy for RAP development
(DTSC policy #EO-95-007-PP), and pursuant to California Health and Safety Code Section
256356.1. This RAP provides the details and procedures for remediating polychlorinated
bipheny! (PCB)-impacted concrete during demolition of below-grade features, and remediating
impacted soil and soil vapor during and following below-grade demolition. On July 6, 2010,
DTSC issued an Imminent and Substantial Endangerment Determination and Consent Order
(Order) (DTSC, 2010) for the Site. DTSC has the final approval authority for the
implementation of this site-wide RAP. However, pursuant to CFR, Title 40, Subchapter R,
Toxic Substances Control Act (TSCA), Part 761 (40 CFR 761), the U.S. EPA has approval
authority for risk-based remediation of PCB releases and disposal of PCB remediation waste
(soil and concrete). Pechiney will implement the RAP pursuant to the Order, and subject to
DTSC’s approval of the RAP and U.S. EPA approval of the PCB risk-based application
referred to as the Polychlorinated Biphenyls Notification Plan (PCBNP) (AMEC, 2009) for the
Site. On July 2, 2010, U.S. EPA issued a conditional approval letter regarding the PCBNP,
which outlined requirements for additional PCB sampling and submission of additionat
information. In the conditional approval letter, U.S. EPA also deferred the approval of the PCB
remediation goals until the additional PCB sampling resulis and information was submitted to
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U.S. EPA for review, which was submitted to U.S. EPA on December 29, 2010. U.S. EPA’s
conditional approval of the PCB remediation goals was obtained on July 1, 2011.

1.1 INTRODUCTION

The Site is comprised of approximately 26.9 acres (including Assessor Parcel Numbers 6301-
008-010, -011, -012, -013, which was divided into Parcels 6, 7, and 8) and was formerly
occupied by approximately 600,000 square feet of building area. The Site was used to
manufacture high-precision cast aluminum plates. As part of the demolition work completed in
November 2006, the above-ground features, including the former manufacturing facilities,
were demolished; leaving the concrete floor slabs in place, and the debris was transported off
site for disposal or recycling.

Remediation of remaining impacted concrete and soil will be conducted in conjunction with
demolition of remaining surface slabs and below-grade features. This work will include
removal of man-made structures, building slabs, pavements, footings, foundations, pits, and
sumps located within the footprint of the former buildings as described in the Below Grade
Demolition Plan (Geomatrix Consultants Inc. [Geomatrix], 2006a) previously approved by the
City of Vernon.

1.2 REPORT STRUCTURE
This RAP includes the following information (listed by relevant section).

» Section 1.0 provides an introduction to the RAP and defines the report structure.
+ Section 2.0 provides Site background information.

» Section 3.0 summarizes the results of the remedial investigation.

+ Section 4.0 describes the removal actions completed to date.

» Seclion 5.0 presents a summary of Site risks.

» Section 6.0 provides a summary evaluation of the remedial alternatives considered
inthe FS.

+ Section 7.0 discusses implementation of the preferred remedial alternative, and
provides additional details related to soil management of any new, undiscovered
releases that might be encountered during below-grade demolition or RAP
implementation.

+ Section 8.0 discusses the public participation and community involvement process.

« Section 9.0 provides report references.
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2.0 SITE BACKGROUND

Aluminum Company of America’s (Alcoa’s) manufacturing operations reportedly began at the
Site in approximately 1937 and included production of high-precision cast aluminum plates.
As part of their manufacturing operations, Alcoa (original Site owner) used fuels and Stoddard
solvent, both of which were stored in underground storage tanks (USTs). Alcoa used
Stoddard solvent during the aluminum manufacturing process. Alcoa also operated processes
that required [ubricating and hydraulic oiis and generated hazardous waste that was stored at
various locations throughout the Site. The historical site layout is shown on Figure 2.

Previous investigations were conducted at the Site for soil, groundwater, soil vapor, and
building materials. During these investigations, soil impacted with petroleum hydrocarbons
(including Stoddard solvent), metals, PCBs, and volatile organic compounds (VOCs) were
identified. The presence of chlorinated VOCs also was identified in groundwater at a depth of
approximately 150 feet below ground surface (bgs) within the southwestern portion of Parcel
7, west of Building 112A and within the northern portion of the Buildings 106/108 on Parcel 8.

In approximately 1997, Alcoa sold the eastern half of its facility, which subsequently was
razed, subdivided, and redeveloped for industrial and commercial uses. Prior to 1999, Alcoa
investigated subsurface conditions and conducted limited remediation in both the eastern and
western portions of its facility as part of its efforts to close its City of Vernon Health and
Environmental Control) (H&EC) hazardous materials permit. These activities are described in
Section 3. In December 1988, Alcoa sold the western portion of the facility (3200 Fruitland
Avenue) to Century Aluminum Company. In 1999, Pechiney purchased the Site, and
subsequently closed the Vernon facility in January 20086.

This preferred remedial alternative discussed in this RAP addresses principal risk threats
posed by chemicals of concern (COCs) present at the Site. These principal risks include PCB-
impacted concrete, surface and shallow COC-impacted soil (at depths less than or equal to 15
feet), deep Stoddard solvent-impacted soil {(at depths greater than 15 feet), and deep VOC-
impacted soil at the Site. RAP implementation will reduce the potential for risks to human
health due to exposure to shallow soil containing COCs, and remediation of deeper COC-
impacted soil that may potentially affect groundwater quality.

The RAP also covers the materials management practices that will be implemented during
below-grade demolition, and excavation and removal of non-COC-impacted concrete and soil
at the Site.
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3.0 SUMMARY OF REMEDIAL INVESTIGATIONS

Previous remedial investigations performed by prior Site owners and Pechiney are
summarized below.

3.1 ALCOA’S PREVIOUS INVESTIGATIONS

Previous investigations were conducted by consultants to Alcoa and were related to closure of
Alcoa’s facilities and operations on and east of the Site (including Alcoa’s efforts to seek
closure of its City of Vernon H&EC hazardous materials permit). A summary of previous Alcoa
investigations is presented in the Phase | Environmental Site Assessment (ESA) (Geomatrix,
2005a) and the FS (AMEC, 2011a). These previous investigations included the collection and
analysis of soil, groundwater, soil vapor, and building materiais samples, and were conducted
under the oversight of the City of Vernon H&EC. During these investigations, soil impacted
with petrofeum hydrocarbons (including Stoddard solvent), metals, PCBs, and VOCs were
identified. The presence of chilorinated VOCs (trichloroethene [TCE], 1,2-dichloroethane [1,2-
PCA], and chloroform) also was identified in groundwater at a depth of approximately 150 feet
bgs within the southwestern portion of Parcel 7, west of Building 112A.

Nine groundwater wells were constructed at the Site between 1990 and 1991 by Alcoa under
the oversight of the City of Vernon H&EC. All but three of the monitoring wells (AOW-8, AOW—
8, and AOW 9) were destroyed by Alcoa under the oversight of the City of Vernon H&EC. The
three remaining groundwater monitoring wells are located near former Building 112A in the
southern portion of Parcel 7. Groundwater quality data collected from monitoring wells
sampled and analyzed between 1990 and 1997 indicated the presence of TCE, 1,2-DCA, and
chloroform in groundwater (upper portion of the Exposition aquifer) beneath the southwest
portion of the Site with historical concentrations of 160 micrograms per liter (ug/L), 370 pg/L.,
and 105 pg/L, respectively, of TCE, 1,2-DCA and chloroform (Enviro-Wise, 1998). The highest
concentrations of these VOCs were detected in groundwater in the vicinity of the former
Stoddard solvent USTs located outside of Building 112A in Parcel 7.

Previous evaluations conducted by Alcoa suggested the source of VOCs in groundwater in the
southwest portion of Parcel 7 was from an upgradient, off-site source. At the time, the City of
Vernon H&EC concurred with this evaluation, but because the closure of the groundwater
wells required the California Regional Water Quality Control Board, Los An&eles Region
(RWQCB) concurrence and approval, Alcoa submitted its recommendations for Site closure to
the RWQCB on February 18, 1999 (Alcoa, 1999). Because groundwater at these wells was
impacted with chlorinated VOCs and because the wells were located in an area associated
with the former Stoddard solvent USTs, the RWQCB required that Alcoa perform additional
analysis of groundwater for methyl tertiary-butyl ether and fuel oxygenates (RWQCB, 2002).
Alcoa conducted additional monitoring of the remaining three groundwater weils in 2005 and
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2006 and submitted the monitoring data to the RWQCB. Based on the monitoring results, the
concentrations of chlorinated VOCs decreased relative to the concentrations reported earlier
(1990-1997). The compounds TCE, 1,2 DCA, and chloroform were detected at concentrations
up to 28 pg/L, 6.1 pg/L, and 8.6 pg/L, respectively, during the most recent sampling event
conducted in 2006 (URS Carporation, 2006). These compounds were not detected in
groundwater samples collected from well AOW-6.

In a March 28, 2008 letter, the RWQCB directed Alcoa to 1) provide a work plan to
characterize residual soil contamination in the former Stoddard solvent UST area and submit a
site-specific health and safety plan by April 25, 2008; 2) sample the groundwater wells in the
former UST area (AOW-7, AOW-8 and AOW-9) or install and sample replacement
groundwater wells if AOW-7, AOW-8 and AOW-9 cannot be used or located; 3) submit
additional historical reports and data related to the Stoddard solvent releases; 4) analyze soil
and groundwater for a specific suite of petroleum hydrocarbon compounds and VOCs; 5) log
and sample soil at 5-foot intervals, at lithologic changes, or observed impacted soil; and 6)
initiate electronic submittals through the State database (RWQCB, 2008a).

On December 18, 2008, the RWQCB (2008b) determined that the impacts associated with
chiorinated solvents in soil and groundwater at the Site, including the area of the former
Stoddard solvent USTs, should be addressed under the jurisdiction of the DTSC. On January
16, 2008, the RWQCB confirmed completion of Alcoa’s site investigation and corrective
actions to address soil impacts related to eight former USTs containing gaseline, diesel/No. 2
fuel oil, and waste oil. The RWQCB specially excluded “subsequent investigations and/or
remediation of the residual contamination associated with chlorinated solvents in soil and
groundwater for the entire site, including the area [formerly] containing four Stoddard solvent
USTs.” In addition, RWQCB closure documentation specifically excluded the closure of the
four Stoddard solvent USTs (referred to as USTs T-9 through T-12). The RWQCB deferred
these remaining issues to the DTSC's oversight. Although the Stoddard solvent impacts
remain the responsibility of Alcoa, as directed by September 2, 1999 and July 18, 2006 letters
from the City of Vernon H&EC, and a January 16, 2009, letter from the RWQCRB, Alcoa has not
taken responsibility for these impacts. Pursuant to the DTSC Order and the above actions, the
Stoddard solvent-impacts and associated residual petroleum hydrocarbon-impacts have been
included in this RAP.

3.2 GEOMATRIX INVESTIGATIONS

In June 2005, Geomatrix conducted a Phase | ESA (Geomatrix, 2005a) at the Vernon Facility
to identify Recognized Environmental Conditions (RECs) as defined by ASTM International,
Inc. E1527-00 for Phase | ESAs. In addition to identifying RECs, Geomatrix identified
historical RECs and the potential of other environmental conditions (OECs) at the Site. The
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Phase | ESA report was submitted to the City of Vernon on September 1, 2005, and the City of
Vernon H&EC concurred with the findings in their letter dated September 26, 2005. The
findings of the Phase | ESA indicated the need for additional subsurface investigation work at
the Site. Geomatrix submitted a Phase Il ESA work plan (Geomatrix, 2005b) to the City of
Vernon H&EC on September 2, 2005, and the work plan was approved by the City of Vernon
H&EC on September 26, 2005 (City of Vernon, 2005). A summary of the Geomatrix
investigations is described in the following subsections.

3.21 Phase |l Investigation

Based on the findings of the previous investigations and the manufacturing operations in each
building and/or area, these chemicals of potential concern (COPCs) were identified:

« total petroleum hydrocarbons (TPH), including Stoddard solvent compounds;
+ PCBs (as total Aroclors);

« VOCs;

¢ metals, including hexavalent chromium [Cr (V1)]; and .

« semi-volatile organic compounds (SVOCs).

Based on Alcoa’s historical groundwater monitoring resuits, TCE; 1,2-DCA; and chloroform
were identified as groundwater COPCs at the Site.

A Phase Il investigation was conducted as the initial remedial investigation at the Site between
November and December 2005. The investigation was conducted to evaluate whether the
RECs or OECs identified in the Phase | ESA had resulted in releases to the subsurface soil
and/or groundwater at the Site. The initial remedial investigation included the coliection and
analysis of concrete, soil vapor, and soil sampies for a number of constituents. The findings of
the investigation were submitted to the City of Vernon H&EC in a report dated March 9, 2006
(Geomatrix, 2006b).

Soil and soil vapor data collected during the Phase [l investigation were evaluated using a
stepped screening process to evaluate the potential for groundwater impacts and the potential
for risks to human health due to exposure to shallow soil containing COPCs. The initial step of
the screening process was used to evaluate potential VOC impacts and the need to collect
additional soil samples. Based on the soil vapor results obtained in Building 108, the
collection and analysis of additional soil samples were required to further assess potential
VOC impacts.
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The second step of the screening evaluation included a comparison of the Phase |l soil
sample results to the foilowing prescriptive regulatory screening levels.

» Los Angeles RWQCB Interim Site Assessment and Cleanup Guidebook (May
1996, and updated March 2004) groundwater protection screening levels for carbon
range-specific petroleum hydrocarbons and aromatic hydrocarbons (benzene,
toluene, ethylbenzene, and fotal xylenes [BTEX] compounds) in seil. The selected
screening levels were obtained from Table 4-1 of the above-referenced RWQCB
guidance assuming a sand lithology and a depth to groundwater of 150 feet.

+ U.S. EPA Region IX Preliminary Remediation Goals (PRGs) for industrial sites and
concentrations for VOCs, SVOCs, PCBs, and metals in soil (U.S. EPA, 2004).

e U.S. EPA Region [X soil screening levels (SSLs) for the protection of groundwater
using a default dilution attenuation factor of 20 (DAF20) for VOCs, SVOCs, and
metals, where available (U.8. EPA, 2004).

« California Background Concentrations of Trace and Major Elements in California
Soil (Bradford, et al., 1996).

« California Code of Regulations, Title 22, Total Threshold Limit Concentration and
Soluble Threshold Limit Concentration for metals and PCBs in building materials
(waste characterization).

Based on the data collected during the Phase Il investigation and the above screening
evaluation process, certain areas at the Site were identified as impacted by one or more
COPCs at concentrations greater than the screening criteria. Although the screening criteria
are not intended to be remediation goals, they were used to evaluate the potential need for
further action (such as additional investigation, analysis, or potential remediation).
Remediation goals may differ from screening levels based on site-specific considerations (e.g.,
redevelopment, future land use, potential exposure pathways, etc.), regulatory requirements,
evaluation of risk, or other relevant factors as set forth in NCP 40 CFR 300.

The following areas of the Site had COPCs that exceeded one or more of the screening
criteria (the boring locations discussed below are shown on Figure 3). For each of these
areas, the results of the Phase Il investigation indicated that additional investigation was
required and the City H&EC approved these subsequent investigatory actions on March 20,
2008.

» Building 104 — PCBs were detected in the concrete slab and soil to a depth of 3
feet bgs adjacent to the location of a saw (borings 41, 73, and 74). Additional soil
borings were required in the vicinity of the saw to assess the source and extent of
PCBs detected in concrete and the underlying soil.

« Building 104 — PCBs were detected in soil to a depth of approximately 71.5 feet bgs
in the vicinity of a vertical pit and a former vertical pit (boring 40). Additional soil

AMEG Geomatrix, Inc.

Pechiney RAP clean 072711_draft.dacx 7



DRAFT

borings were required near both vertical pits to assess the source and extent of
PCBs detected in soil.

« Buildings 106 and 108 — TCE was detected in soil beneath the northern portion of
the buildings to a depth of approximately 48 feet bgs (boring 14), and TCE was
detected in soil vapor. Additional investigation of the lateral extent of TCE in soil
and its potential impacts to groundwater was required in this area.

* Building 112 (former etch station) and near storm water outfall #6 — one or more
metals were detected in soil to a depth of 6 feet bgs (boring 113). Additional
investigation of the lateral extent of metals in shallow soil was required in these
areas.

« Former Substation #8 — PCBs were detected in the soil and gravel drainage area of
the former substation to a depth of 2.2 feet bgs (boring 39), but PCBs were not
detected in the soil boring adjacent to the drainage area. Additional investigation of
the depth of the soil and gravel drainage area and the concentrations of PCBs in
these materials was required.

Although concentrations of COPCs in other areas of the Site did not exceed screening criteria,
additional remedial investigations were required by the City of Vernon H&EC at three locations
o obtain a better understanding of the source of the deeper soil impacts and to confirm that
soil concentrations were not increasing with depth. These three locations are listed below.

¢ Building 106 — Stoddard solvent-range petroleum hydrocarbons were detected in
one soil sample at a depth of approximately 46.5 feet bgs (boring 13). Because
these hydrocarbon compounds were not detected in shallow soil at this boring or in
soil vapor in the vicinity of the boring, further investigation of the source of these
compounds at 46.5 feet bgs in soil was required.

« Building 112 — TPH concentrations in soil increased with depth at a boring drilled to
a depth of 9.6 feet adjacent to a former sump (boring 30). Although the
hydrocarbon concentrations were below the screening levels, their vertical extent in
soil adjacent to the sump had not been characterized and required further
evaluation.

* Cooling Tower area — Cr (V]) and PCBs (Aroclor-1248) were detected in one soil
sample from boring 46 at a depth of 21.1 feet bgs (the bottom of the boring). PCBs
and Cr (VI) were not detected in shallow soil samples collected from boring 46, and
therefore, further investigation of the source of PCBs and Cr (V1) detected at 21.1
feet bgs in soil was required.

3.2.2 Supplemental Phase Il Investigations

The Phase Il remedial investigation results indicated a need to 1) assess the extent of
impacted soil exceeding the screening criteria, 2) assess potential impacts to groundwater,
and 3) further understand the subsurface conditions at the Site for each of the areas identified
in Section 3.2.1. Therefore, a Supplemental Phase |l investigation was required in specific
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areas of the Site to further characterize the extent of impacted soil and/or existing subsurface
conditions for the reasons described above in Section 3.2.1. On March 9, 2008, Geomatrix
submitted a proposed plan to the City of Vernon H&EC to further characterize the extent and
potential significance of COPCs exceeding screening criteria in soil at the Site and the
potential impacts to groundwater reiated to TCE detections in soil and soil vapor in Buildings
106 and 108. On March 20, 2008, the City of Vernon H&EC approved the Supplemental
Phase Il investigation plan, and the investigation was conducted between March 28, 2006, and
April 24, 20086.

Based on the findings of the initial Supplemental Phase |l investigation, a follow-up
investigation was required to further characterize the extent of VOCs detected in soil, soil
vapor, and groundwater in the north portion of the Site. In a letter to the City of Vernon H&EC
dated May 9, 2006, Geomatrix identified additional sampling points in Buildings 106, 108, and
112. Under approval and direction from the City of Vernon H&EC, the additional investigation
work began on May 11, 20086, and was completed on May 24, 2006. The findings of the
Supplemental Phase Il investigation were submitted to the City of Vernon H&EC in a report
dated December 19, 2006 (Geomatrix, 2006¢).

Soil data collected during the Supplemental Phase |l investigation were evaluated using the
stepped screening process discussed in Section 3.2.1, and sample locations where COPCs
were detected above the screening levels are described in Section 3.5.

3.2.3 Geomatrix Concrete Characterization for PCBs as Aroclors

In addition to the concrete testing conducted during the Phase Il investigation, coring and
testing of the concrete slabs and concrete transformer pads were performed during and after
above-grade demolition work to further characterize PCB-impacted concrete. PCBs were
detected in concrete samples at "total Aroclor” concentrations (the sum of detected Aroclor-
1016, -1221, -1232, -1242, -1248, -1254, and -1260) greater than 1 mg/kg in portions of
Buildings 104, 106, 108, 110, 112, and 112A. A summary of PCBs as total Aroclor
concentrations for the concrete samples is depicted on Figure 4. The results for all tested
Aroclors (Aroclor-1016, -1221, -1232, -1242, -1248, -1254, and -1260) are provided in
Appendix A of the FS (AMEC, 2011a).

3.3 AMEC SUPPLEMENTAL SOIL VAPOR TESTING

As a continuation of the remedial investigation work at the Site, Pechiney was directed by
DTSC to conduct an off-site soit vapor survey at the intersection of Fruitland and Boyle
Avenues near the northwest corner of the Site in July of 2009. DTSC required the work to
assess the off-site extent of VOC concentrations in shallow soil vapor in the vicinity of former
Building 106. In addition, and in'order to meet DTSC's requirements for evaluating human
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health risk related to vapor intrusion, a shallow soil vapor survey was conducted within the

footprint of Building 112A and to the west of the building in the vicinity of the former Stoddard
solvent UST area. This work was required due to the lack of soil vapor data. The soil vapor
survey was conducted to complete the human health risk assessment (HHRA) for potential
indoor air exposure to Stoddard solvent and associated compounds. The findings of this work
are provided in the FS and tabulated analytical results are included in Appendix A of the FS
(AMEC, 2011a). The resulis of the testing are discussed in Section 3.5.

3.4 AMEC SUPPLEMENTAL SOIL AND CONCRETE CHARACTERIZATION

In July 2009, AMEC submitted the PCBNP (AMEC, 2009) to U.S. EPA for approval of a risk-
based application for on-site remediation of PCB releases and disposal of PCB remediation
waste (soil and concrete). The PCBNP was prepared in compliance with 40 CFR 761
{(Subchapter R, TSCA), including applicable amendments (June 28, 1998, 40 CFR Parts 750
and 761, Disposal of Polychlerinated Biphenyls, Final Rule). Following U.S. EPA’s review of
the risk-based application, U.8. EPA required additional testing, which included the following:

» collection and analysis of additional concrete cores for PCBs as Aroclors from 50
randomly selected concrete slab areas:

» coliection and analysis of soil directly beneath PCB-impacted concrete slabs
(referred to as sub-slab soil samples), where the total Aroclor concentration of the
concrete slab exceeded the then proposed remediation goal of 5.3 mg/kg for
concrete; and

+ collection and analysis of additional soil and concrete for PCBs and dioxin-like PCB
congeners to support the HHRA and proposed risk-based remediation goals for
PCBs.

Specific protocols and sampling requirements were outlined in a draft Concrete and Soil
Sampling and Analysis Plan (SAP) (AMEC, 2010a), which was submitted to U.S. EPA
pursuant to its conditional approval of the PCBNP (U.S. EPA, 2010). The SAP was approved
with modifications by U.S. EPA on August 30, 2010. The sampling covered under the SAP
was conducted between September 9, 2010, and October 18, 2010, with final laboratory
analytical data received on November 8, 2010. The results of the additional PCB (tested
Aroclors and sum of detected Aroclors) concrete and soil sampling are provided in Appendix A
of the FS (AMEC, 2011a); a summary of total Aroclor concentrations for the 2010 concrete
samples are shown on Figure 4..

3.5 AREAS OF IMPACT

Although the screening criteria described in Section 3.2.1 are not intended to be remediation
goals, one or more COPCs were detected in soil and/or concrete at concentrations above
these screening criteria during the Phase Il and Supplemental Phase |l investigations
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conducted by Geomatrix and AMEC. The areas identified as impacted by one or more
COPCs with concentrations exceeding these initial screening criteria are described below.

With the exception of storm water outfalls #6 and #7 and former hot well area, these areas
were not previously identified as being impacted by VOCs or PCBs.

Northern Portion of Buildings 108, 108, and 112 — TCE was detected in soil vapor,
soil, and groundwater in the northwestern portion of the Site. Data collected to date
indicate the likely presence of a source of VOCs in soil and groundwater in the
northwest corner of Building 106. TCE and tetrachloroethene (PCE) concentrations
detected in soil exceed the U.S. EPA Region IX SSL for the protection of
groundwater (using a DAF20) in this area. TCE was detected in groundwater
samples collected from a depth of approximately 150 feet bgs at concentrations
ranging from 72 to 420 ug/L. In addition, PCBs were detected in the concrete slab
in portions of these buildings, and PCBs were detected in sub-siab soil samples at
three discrete locations between Building 106 and 108 (sample locations 191, 193
and 195).

Off site Northwest of Building 106 - the investigation of off-site soil vapor
concentrations to the northwest of Building 1086, at the intersection of Fruitland and
Boyle Avenues, identified TCE and PCE in shallow soil vapor samples at depths of
5 and 15 feet (sample locations 161 through 164). At these off-site locations, TCE
soil vapor concentrations decreased to the north and west of the Site, while the
PCE soil vapor concentrations increased. For comparison, the molar ratios of PCE
to TCE (0.10 and 0.42) were an order of magnitude higher at three of the off-site
soil vapor sample locations. The molar ratios calculated for the on-site samples
from the suspected source area ranged between 0.01 and 0.087. The observed
higher PCE concentrations and PCE to TCE molar ratios suggest the probability of
an off-site source of PCE in the vicinity of the off-site sample locations (162, 163,
and 164).

Southern Portion of Building 106 — aromatic VOCs, primarily benzene, were
detected in soil and groundwater in the southern portion of the building at borings
125 and 135. Benzene was detected in groundwater samples at concentrations
ranging from 2.8 to 3.3 pg/l. PCBs also were detected in the concrete slab at the
southwest corner of this building, at isolated locations within the sub-slab soii
{sample locations S-1 and 39) underlying the concrete slabs, and at near former
Substation 8 (sample location S-1).

Storm Water Qutfall #7 — PCBs were detected in soil at a depth of 5.7 feet bgs at
boring 182.

Existing and Former Vertical Pits in Building 104 — PCBs were detected in soil to a
depth of 31 feet bgs at boring 98 and at depths between 10 and 71.5 feet bgs at
borings 40, 94, 95, and 188.

Northwestern Portion of Building 104 — PCBs were detected in the concrete slab at
the northwest corner of the building. PCBs were not detected in soil samples from
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borings 115, 118, 117, 118, and 119 located in this area of the building or from the
sub-slab soil sample locations 215 through 225.

e Saw Area in Building 104 — PCBs were detected in soil to a depth of 3 feet bgs at
borings 41, 73, and 100 and from the sub-slab soil sample locations 228 through
233 and 236. PCBs also were detected in the overlying concrete slabs near these
boring and sample locations and surrounding the location of the saw.

¢ Former Hot Well area — PCBs were detected in soil at a depth of 2.7 feet bgs at
boring 175.

e Building 112A and West of Building 112A — Stoddard solvent and associated VOC
compounds {naphthalene, trimethylbenzenes, and xylenes) were detected in soil
vapor at depths of 5 and 15 feet bgs.

« Former Scalper/Planar Area — PCBs were detected in soil at a depth of 0.8 feet bgs
at boring 183,

* Near Storm Water Outfall #6 — copper and lead were detected at a depth of 6.2 feet
bgs at former boring 47, and arsenic was detected at a depth of 6.0 feet bgs at
boring 113. PCBs also were detected in soil at a depth of 4.5 feet bgs at boring
176.

In order to further evaluate these areas of impacted soil vapor, soil or concrete, the Phase il
data, the Supplemental Phase Il investigation data, and all other COPCs detected in soil and
soil vapor at the Site were evaluated for potential human health risks using a screening-level
HHRA pursuant to NCP 40 CFR 300.430(d)(1) and DTSC guidance documents. The
screening-level HHRA and the potential impacts of these COPCs to groundwater are
presented and evaiuated in the FS (AMEC, 2011a). A summary of the screening-level HHRA
is presented in Section 5.0.

4.0 REMOVAL ACTIONS COMPLETED TO DATE

This section summarizes removal actions and follow-up, additional investigations performed by
Alcoa, along with facility building demolition actions performed by Pechiney.

4.1 ALCOA’S PREVIOUS REMEDIAL ACTIVITIES

Consultants to Alcoa have previously conducted remediation activities in specific areas of the
Site under the direction of the City of Vernon H&EC. These remediation activities are briefly
described below.

» July to October 1992 — excavation of diesel fuel-impacted soil in conjunction with
removal of three 10,000-gallon diesel USTs and a pump vault located south of
electrical substation #2. The excavations were backfilled with engineered fil},
compacted, and capped with concrete (OHM Remediation Services Corporation,
1992).
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e January 1995 — removal of four 10,000-gallon Stoddard solvent USTs located west
of Building 112A. The maximum excavation depth was 18 feet bgs. The area was
backfilled with Stoddard solvent-impacted soil from 3 to 18 feet bgs. At that time,
the City of Vernon H&EC “agreed that Alcoa could place the contaminated soil back
into the excavation, provided that Alcoa would remediate the Site within a
reasonable time frame” (CCG Group, Inc., 1995). A 6-mil plastic liner was placed
over the Stoddard solvent-impacted soil, and clean soil was backfilled over the liner
from 3 feet bgs to grade. The area was then capped with concrete.

Following the removal of the Stoddard solvent USTs and delivery system in
January 1995, Alcoa conducted a soil investigation to evaluate the extent of the
Stoddard solvent impacts (Morrison Knudsen Corporation, 1995). A number of
investigations were performed by Alcoa between 1995 and 2005 (Environmental
Protection and Compliance, 2006), and these investigations are described below. .

o September through October, 1995 — Alcoa conducted an initial soil investigation
to evaluate the extent of Stoddard solvent-related soil impacts beneath Building
112A and west of the building near the former Stoddard solvent USTs (Morrison
Knudsen Corporation, 1995). The areas investigated included the former tube
mill and roll stretcher machine area (Area “A” borings), the former tube mill
Stoddard solvent dip tanks and vault (Area “B” borings), the scalper planar
machine and Stoddard feed line area (Area “C" borings), and the Stoddard
solvent still house and UST area (Area “D" borings). Soil borings were
advanced to depths between 45 to 67.5 feet bgs and cone penetration
test/rapid optical screening test (CPT/ROST) borings were advanced to depths
between 34 and 80.7 feet bgs. Petroleum hydrocarbon analyses included
quantification of total volatile petroleum hydrocarbons (TVPH; carbon-chain
range of ¢6 — ¢10) and total extractable petroleum hydrocarbons (TEPH; carbon
chain range of ¢10 — ¢28). The soil TVPH concentrations ranged between 1.1
milligram per kilogram (mg/kg) to 76,000 mg/kg and TEPH concentrations
ranged between 5.4 mg/kg to 53,000 mg/kg. The highest concentrations of
these compounds were detected in Area B at depths between 46.5 and 50 feet
bgs. Several soil samples also were tested for BTEX compounds, and these
compounds were detected in soil. Based on AMEC's review of the soil sample
analytical results and qualitative petroleum hydrocarbon measurements
obtained by CPT/ROST methods, the extent of these soil-impacts was
assessed with the exception of two areas. The vertical extent of petroleum
hydrocarbon-impacted soil was not completely assessed in Areas B and D.
The approximate lateral extent of the Stoddard solvent-related soil impacts are
shown on Figure 3 and the historical analytical soil results are included in
Appendix A of the FS (AMEC, 2011a). '

o August to November 1995 — Alcoa completed laboratory bench-scale
treatability testing on Stoddard solvent-impacted soils obtained from the
subsurface in the vicinity of former solvent handling and storage areas within
Building 112A. The testing was conducted to determine the applicability of in
situ bioremediation of vadose zone soils. The treatability testing included the
use of bioslurry reactor vessels and soil column reactors (Alcoa Technical
Center, 1996a).
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o Analytical testing indicated that appropriate environmental conditions (including
pH, naturally occurring nutrients, indigenous microbial populations, and soil
moisture) existed to depths of 45 feet bgs that would be supportive of in situ
biodegradation of Stoddard solvent-impacted soil. The primary findings
associated with the bioslurry reactor testing indicated that under optimal test
conditions, 50 percent of the hydrocarbons were degraded within four weeks
under aerobic conditions within the reactor, and that less than 5 percent of the
hydrocarbons were lost due to volatilization. The primary findings from column
reactor studies further supported that Stoddard solvent-impacted soils were
amenable to biodegradation as hydrocarbon concentrations were reduced by
93 to 95 percent using a combination of biodegradation (80 percent) and
volatilization (13 to 14 percent). Furthermore, significantly high levels of
heterotrophic bacteria (10° to 10° colony forming units per gram of soil dry
weight [cfu/gm-dw soil] and hydrocarbon degraders (10° to 10° cfu/gm-dw soil)
were found to be present within the soil (Alcoa Technical Center, 1996a). The
results indicated that the addition of moisture and nutrients did not significantly
alter degradation rates of the hydrocarbons.

o In 1985, on behalf of Alcoa, Morrison Knudson Corporation and Groundwater
Technology performed field trial tests to evaluate the applicability of soil vapor
extraction (SVE) and bioventing technologies as remedial alternatives to
mitigate the Stoddard solvent-impacted soils at the Site. Test procedures
consisted of both vapor extraction and air injection with monitering for oxygen,
carbon dioxide, and soil gas. The report concluded that both technologies were
viable and could be implemented if desired to remediate the Stoddard solvent-
impacted soils {(Alcoa Technical Center, 1996a).

o In 1996, Alcoa generated additional field respirometry testing data suggesting
that naturally-occurring aerobic and anaerobic intrinsic bioremediation was on-
going at the Site. The data indicated that natural aerobic degradation was
occurring due to available molecular oxygen at rates of 200 to 400 mg/kg per
year (mg/kg/year). The data also indicated that much slower degradation rates
of 7 mg/kg/year were occurring through anaerobic biodegradation. The report
indicated that Alcoa proposed intrinsic bioremediation (also referred to as
monitored natural attenuation) as the passive full-scale remediation approach
for Stoddard solvent-impacted soils (Alcoa Technical Center, 1896b).

o September and October 2005 - Alcoa conducted additional soil testing in 2005
to monitor the progress of the natural degradation of Stoddard solvent-related
soil impacts in soil boring areas A, B, C and D (Environmental Protection and
Compliance, 2006). AMEC compared the soil data collected in 2005 by
Environmentat Protection and Compliance to the soil data collected in 1995 by
Morrison Knudsen Corporation to evaluate petroleum hydrocarbon
concentration changes over time. The findings of this comparison are
summarized below.

Area Findings
A + TVPH and TEPH concentrations decreased over time.

« Remaining TVPH and TEPH maximum concentrations reported in 2005 were
at 6080 mg/kg and 6200 mg/kg, respectively.
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Area . Findings
«  Concentrations greater than 1000 mg/kg remain at depths of 30 and 40 feet.
*  Vertical extent of soit impacts was assessed to 60 feet,

B + TVPH and TEPH concentrations increased over time af several depth
intervals.

+ Remaining TVPH and TEPH maximum concentrations reported in 2005 were
at 41,8600 mg/kg and 60,600 mg/kg, respectively (at a depth of 45 feet in
boring B-1).

+ Concentrations greater than 10,000 mg/kg remain at depths of 45 and 50 feet,

« Veriical extent was not assessed; TPH-impacted soii was detected to a depth
of 50 feet.

c +*  TVPH and TEPH concentrations decreased over time.

+ Remaining TVPH and TEPH maximum concentrations reported in 2005 were
at 2220 mgrkg and 2500 mg/kg, respectively.

»  TVPH concentrations greater than 1000 mg/kg remain at a depth of 15 feet
and TEPH concentrations greater than 1000 mg/kg remain at depth of 45 feet.

+ \ertical extent of soil impacts was assessed to 65 feet,

D * TVPH and TEPH concentrations increased over time at several depth

intervals.

¢ Remaining TVPH and TEPH maximum concentrations reported in 2005 were
at 6020 mg/kg and 10,800 mg/kg (at 45 feet at boring D-2),

» TVPH and TEPH concentrations greater than 1000 mg/kg remain at depths of
15, 43, and 44.5 feet and TEPH concentrations greater than 10,000 mg/kg
remain at a depth of 45 feet.

+ Vertical extent was not assessed; TPH-impacted soil was detected to a depth
of 45 feet.

o Based on the soil investigations and treatability testing described in a report
prepared by Environmental Protection and Compliance in 2006, Alcoa
recommended to the City of Vernon H&EC that long-term natural attenuation of
the Stoddard solvent-impacted soils beneath Building 112A be allowed to
continue as a passive remedy (Alcoa Technical Center, 1996¢). The City of
Vernon H&EC replied that the remaining Stoddard solvent contamination still
exceeded cleanup standards and required Alcoa to submit a plan by August 31,
2006 for active remediation of this area (City of Vernon, 2006). Alcoa has not
submitted its active remediation plan and has not performed any additional
monitoring or active remediation work in this area. Alcoa’s refusal to submit an
active remediation plan is documented in an August 30, 2008 letter that Alcoa
submitted to the City of Vernon H&EC (Alcoa, 2006).

« April 1998 — excavation of TPH-impacted soil in conjunction with removal of the
Steddard solvent Tube Mill dip tank located in Building 112A. The maximum
excavation depth was 15 feet bgs. The area was backfilled with pea gravel and
capped with concrete (A.J. Ursic, Jr., 1999a).

+ June 1998 — excavation of TPH-impacted soil in conjunction with the removal of a
sump from the 3-inch tube reducer foundation located in Building 112A. The
maximum excavation depth was 5 feet bgs. The area was backfilled with native
soil and capped with concrete (A.J. Ursic Jr., 1999a).
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October 1998 — excavation of refractory and asbestos-containing materials found in
soil in conjunction with the construction of a sanitary pipeline located east of
Building 112A. The maximum excavation depth was 4 feet bgs. The area was
backfilled with road base and capped with asphalt (A.J. Ursic Jr., 1999a).

December 1998 — excavation of PCB- and TPH-impacted soil in conjunction with
the removal of an inert waste disposal pit located west of Building 112A and south
of the cooling tower. The maximum excavation depth was 45 feet bgs. Soil
removal was terminated due to the proximity of the railroad tracks along the south
and west sides of the excavation. The area was backfilled with soil and road base
and capped with concrete (A.J. Ursic Jr., 1999a).

January 1999 — excavation of PCB-impacted soil near storm water outfall #7
located west of Building 104. The maximum excavation depth was 6 feet bgs. The
area excavated was limited by the presence of the adjacent sidewalk, building
structures, and railroad tracks. The area was backfilled and capped with road base
(A.J. Ursic Jr., 1999b).

April 1999 — excavation of PCB-impacted soil at the discharge point of storm water
outfall #6 located southwest of the cooling tower. The maximum excavation depth
was 2 feet bgs. The area was backfilled and capped with road base (A.J. Ursic Jr.,
1999a).

April 1999 — excavation of PCB-impacted soil adjacent to the hot well along the
north side of the cooling tower. The maximum excavation depth was 3 feet bgs.
The area was backfilled and capped with road base (A.J. Ursic Jr., 1999a).

May 1999 — excavation of PCB-impacted soil in conjunction with removal of a
former condenser pad located outside the northwest corner of Building 106. The
maximurn excavation depth was 2 feet bgs. The area was backfilled with native
soil and capped with concrete (A.J. Ursic Jr., 1999b).

May 1899 — excavation of lead-impacted soil from a former ceramic disposal pit
located beneath Building 135 on Parcel 8. The maximum excavation depth was
2 feet bgs. The area was backfilled with native soil and capped with asphalt (A.J.
Ursic Jr., 1989c¢).

June 1999 — excavation of PCB-impacted soil in conjunction with the removal of a
French drain in Press Pit #2 located in Building 106. The maximum excavation
depth was 7 feet bgs. The area was backfilled and capped with concrete (A.J.
Ursic Jr., 1999b).

The areas where previous remediation activities occurred as described above, including
approximate horizontal limits of the excavation, excavation depth, and concentrations of
remaining COPC, are shown on Figure 3. As discussed in the FS (AMEC, 2011a)} and Section
3.1 of this document, the City of Vernon H&EC issued a closure letter to Alcoa in 1998 with the
stipulation that Alcoa would continue to maintain responsibility for the Stoddard solvent-
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impacted soil. The letter also stated that further review or determinations may be necessary if
new information related to environmental conditions at the Site is found (City of Vernon, 1999).

4.2 ABOVE-GRADE FACILITY DEMOLITION

Facility above-grade hazardous materials abatement and demolition work were completed at
the Site in November 2006 by Pechiney under the direction of the City of Vernon H&EC. The
work included removal and recycling or disposal of all above-ground building structures. The
concrete building siabs (including those impacted by PCBs) and surrounding pavements wers
not removed during the above-grade demolition work. Additional testing of the concrete slabs
for PCB has been conducted and was summarized earlier in Sections 3.2.3 and 3.4. These
features remain in-place and will be removed as part of the below-grade demolition work
described in this RAP. A summary of the above-grade demolition work is included in the
Above Grade Demolition Completion Report dated December 26, 2006 (Geomatrix, 2006d).

5.0 SUMMARY OF SITE RISKS AND SITE-SPECIFIC REMEDIATION GOALS

As part of the FS for the Site (AMEC, 2011a), and pursuant to NCP 40 CFR 300.430(d)(1) and
DTSC guidance and policy, AMEC conducted a screening-level HHRA to evaluate the
potential human health risks associated with exposures to COPCs at the Site. This screening-
level HHRA was conducted for individual "Phase areas” at the Site (Phase | through Phase
VI}, that were developed to facilitate future below-grade demolition work and the anticipated
plans for future site use(s); which may include the construction and operation of a power plant
and/or commercialf/industrial facilities. Based on the results of the screening-level HHRA,
COCs were identified, and site-specific risk-based and other remediation goals {collectively
referred to herein as site-specific remediation goals) were proposed to address COC
concentrations (AMEC, 2011a). The HHRA, identification of COCs, and development of site-
specific remediation goals are summarized in this section.

5.1 EXPOSURE POPULATIONS AND PATHWAYS

Potential risks were evaluated for human receptors under current and hypothetical future land
use scenarios. Ecological receptors were not evaluated because the Site and surrounding
areas are highly industrialized, providing poor quality habitat for such receptors. Furthermore,
U.S. Fish and Wildlife Service determined the Site was not located within the vicinity of any
federally listed species, their designated critical habitat, or other Federal trust resources under
their jurisdiction (February 1, 2010, email communication with William B. Miller of the U.S. Fish
and Wildlife Service).

Human receptors were identified based on anticipated plans for future site use(s); there is no
current use of the Vernon Facility. Because the property is being purchased by the City of
Vernon for commercial/industrial use, potential future receptors at the Site include outdoor or

AMEC Geomatrix, Inc.
Pechiney RAP clean 072711_draft.docx 17




DRAFT
indoor commercial/industrial workers and construction workers involved in future construction
and grading work at the Site. The construction worker receptor is assumed to spend 100
percent of his time outdoors and addresses potential exposure of future short-term utility
maintenance workers. No other land use (i.e., residential) is reasonably anticipated for the
Site given that a deed covenant is proposed to be issued for the property restricting zoning
and use of the Site to commercial/industrial purposes. Furthermore, the City of Vernon zoning
laws prohibit new residential development within the City of Vernon. Commercial/industrial
workers at the adjacent or nearby facilities and short-term utility maintenance workers were
considered potential off-site receptors.

On site, the exposure pathways considered potentially complete for COPCs in soil for both
outdoor commercial/industrial workers and construction workers and evaluated in the HHRA
include:

incidental ingestion of soil;

dermal contact with soil;

inhalation of soil particulates in ambient air; and

inhalation of VOCs in ambient air (released from soil, soil vapor, or groundwater).

For the soil pathways, exposure was only considered potentially complete for the upper 15 feet
of soil. Exposure also was considered potentially complete for the soil pathways to PCBs in
concrete, because on-site concrete may be crushed and reused as fill soil in excavations and
foundation removal areas. Finally, exposure also was considered potentially complete for the
volatile COPCs in sail, soil vapor, or groundwater via inhalation of these compounds in
ambient air for outdoor commercial/industrial workers and construction workers and via
inhalation of these compounds in indoor air for indoor commercialfindustrial workers. Because
soil vapor data are considered to be more appropriate than soil data for evaluating potential
vapor exposure, soil vapor samples collected in each Phase area of the Site (except for the
Phase V| area where VOCs were not detected in soil} were used instead of soil data to
evaluate potential vapor movement to air and inhalation exposure. Potential vapor movement
of VOCs in groundwater to indoor air was evaluated separately to differentiate vadose zone
from groundwater impacts.

On-site use of groundwater found in the first water-bearing unit (interpreted to be the upper
portion of the Exposition aquifer) will be restricted as part of the land use deed covenant to be
issued for the Site. Although groundwater from the first water-bearing unit is not currently
used on or off site for potable supply (according to the City of Vernon H&EC, groundwater is
produced off site from the Jefferson, Lynwood, Silverado, and Sunnyside aquifers from depths
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of approximately 450 to 1400 feet bgs), the RWQCB Basin Plan (RWQCB, 1994) designated

groundwater in the Site vicinity for beneficial use. Therefore, potential exposure to impacted
site groundwater found in the upper portion of the Exposition aquifer was evaluated.
Furthermore, the potential threat of COPC movement from soil or concrete to groundwater
was also evaluated.

Off-site exposure to COPCs in on-site soil was considered potentially complete for outdoor
commercial/industrial workers and utility maintenance workers through inhalation of
particulates and VOCs in ambient air. Exposure may also be potentially complete for off-site
indoor commercial/industrial workers to VOCs moving from on-site groundwater or soil vapor
into off-site indoor air. However, for COPCs detected in on-site soil, soil vapor, or
groundwater, the evaluation of on-site exposures was assumed to be protective of off-site
exposures. Potential off-site exposure to site-related COPCs in soil vapor at the intersection
of Fruitland and Boyle Avenues was evaluated separately.

5.2 RISK EVALUATION

Potential human health risks were evaluated using risk-based screening levels (RBSLs)
developed using the methodology presented by the Office of Environmental Health Hazard
Assessment (OEHHA) for California Human Health Screening Levels (OEHHA, 2005), and
exposure parameters recommended by the DTSC (DTSC, 2005), as well as other recent
OEHHA and DTSC guidance documents (OEHHA, 2009; DTSC, 2009). Potential use of
groundwater was evaluated using available State or Federal maximum contaminant levels
{(MCLs) instead of RBSLs.

Risks from exposure to COPCs in soil and soil vapor were evaluated independently for each
Phase area by comparing maximum chemical concentrations to the RBSLs. Potential vapor
intrusion risks from VOCs in groundwater were evaluated for the entire Site by comparing site-
wide maximum chemical concentrations in groundwater to RBSLs. Predicted lifetime excess
cancer risks and non-cancer hazard quotients (HQs) were calculated from the ratios of
concentrations to RBSLs, with cumulative effects from exposure to multiple chemicals
evaluated by summing the chemical-specific cancer risks or HQs by exposure medium, and
then summing across all media.

Potential exposure to PCBs in crushed concrete and COPCs (TCE and PCE) in off-site soil
vapor, and the potential use of groundwater were evaluated separately. Potential exposure to
PCBs in crushed concrete was evaluated for each Phase area by comparing maximum
concrete concentrations o the RBSLs for soil. Potential exposure to TCE and PCE in off-site
soil vapor (at the intersection of Fruitland and Boyle Avenues) was evaluated by comparing
detected soil vapor concentrations to the indoor commercial/industrial worker RBSLs. Finally,
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the potential use of groundwater was evaluated by comparing site-wide maximum detected

concentrations in groundwater samples from the first water-bearing unit to MCLs. In addition,
potential impacts to groundwater from COPCs in soil and concrete (i.e., through leaching)
were evaluated by comparing detected concentrations in soil to RWQCB or U.S. EPA Region
IX groundwater protection criteria, and then developing site-specific screening levels for the
COPCs above these criteria or for which the initial screening levels were not available,

The screening-level HHRA resulted in the following predicted lifetime excess cancer risks and
noncancer hazard indices (HIs; the sum of chemical- and medium-specific HQs) for indoor
commercial/industrial worker, outdoor commercial/industrial worker, and construction worker

exposure to COPCs in soil and soil vapor in the upper 15 feet of the vadose zone. _

Cancer Risks

Noncancer His

Indoor C/t' | Qutdoor C/l- | Construction | Indoor C/l QOutdeoor C/l | Construction
Area Worker Worker Worker Worker Worker Warker
Phase | 4E-04 2E-03 SE-04 2 0.02 0.2
Phase I 6E-07 4E-03 6E-04 0.004 3 10
Phase lfla -2 1E-04 2E-05 -2 1 7
Phase HIb 3E-07 3E-07 5E-08 53 1 4
Phase IV 3E-07 1E-04 2E-05 38 2 18
Phase V 1E-07 5E-10 2E-08 0.002 0.003 0.03
Phase V| -2 B6E-05 1E-05 . -2 0.4 5
Notes:

Cancer risks (greater than 1 x 10™*) and His (greater than 1) above the ranges considered
acceptable by regulatory agencies are bold.

1. Commercial/lndustrial (C/1)

2. No volatile organic compounds were detected in soil or soil vapor in the Phase illa or Phase VI
areas.

As presented in the table above, for cumulative soil and scil vapor expostres, the predicted
lifetime excess cancer risks for the indoor commercialfindustrial worker in the Phase | area;
the outdoor commercial/industrial worker in the Phase | and Phase Il areas; and the
construction worker in the Phase | and Phase || areas are above the risk management range.
The other cancer risks estimated were either within or below this risk management range. The
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maximum predicted noncancer Hls for the indoor commercial/industrial worker in the Phase |,
Phase lilb, and Phase IV areas; the outdoor commercialfindustrial worker in the Phase Il and
Phase IV areas; and the construction worker in the Phase |, Phase Illa, Phase llib, Phase |V,
and Phase V1 areas are above the acceptable range for noncarcinogenic effects (less than or
equal to 1). The other Hlis estimated for cumulative soil and soil vapor exposures were all at
or below 1, with the majority being well below 1. In summary, maximum concentrations of
chemicals resulted in risks or hazard indexes above target levels in the Phase |, Phase 1,
Phase lila, Phase lllb, Phase IV, and Phase VI areas for one or more receptors.

The results of the independent screening of PCBs in concrete, TCE, and PCE in off-site soil
vapor, and COPCs in site groundwater are summarized as follows.

« Detected concentrations of Aroclor mixtures in concrete were found to exceed their
respective RBSLs in the following Phase areas:

o Phase | Area: Concentrations of Aroclor-1248, -1254, and -1260 were found to
exceed the outdoor commercial/industrial worker and construction worker
cancer-based RBSLs (0.53 and 3.5 mg/kg, respectively). Concentrations of
Aroclor-1254 were also found to exceed the construction worker noncancer-
based RBSL (2.0 mg/kg).

o Phase |l Area: Concentrations of Aroclor-1248 and -1260 were found to exceed
the outdoor commercialfindustrial worker and construction worker cancer-based
RBSLs (0.53 and 3.5 mg/kg, respectively).

o FPhase IV Area; One detected concentration of Aroclor-1254 was found to
exceed the outdoor commercialfindustrial worker cancer-based RBSL (0.53
mg/kg).

s Detected concentrations of PCE and TCE in off-site soil vapor were found to
exceed the indoor commercial/industrial worker cancer-based RBSLs (2.2 pg/L and
6.3 ug/L, respectively).

+ Detected concentrations of benzene, chloroform, 1,2-DCA, dichloromethane, and
TCE in site groundwater were found to exceed their respective MCLs.

5.3 IDENTIFICATION OF COCS

The COPCs in soil or soil vapor that individually contributed cancer risk levels of at least 1x10®
or HQs of at least 1 in the human heaith exposure evaluation and were identified as COCs
include:

e PCB mixtures Aroclor-1232, Aroclor-1248, Aroclor-1254, and Aroclor-1260 in soil;
s arsenic in soil:
+« TPH as ¢6-¢10 hydrocarbons in soil; and
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» chloroform, PCE, TCE, TPH as Stoddard solvent, 1,2,4-trimethylbenzene (1,2 4-
TMB), and 1,3,5 trimethylbenzene (1,3,5-TMB) in soil vapor.

With concentrations of Aroclor-1248, Aroclor-1254, and Aroclor-1260 in concrete in the Phase
I, Phase |, and Phase |V areas exceeding RBSLs, these PCB mixtures were also identified as
COCs in concrete. Additional COPCs in soil were identified as exceeding the site-specific solil
screening levels for the protection of groundwater and were thus identified as COCs: the
BTEX compounds, 1,2 DCA, PCE, TCE, TPH as specific carbon ranges (c5-¢10, ¢6-¢10, ¢7-
¢12, c10-c20, c10-c28, and ¢21 ¢28), and TPH as Stoddard solvent. Finally, the COPCs in
groundwater that exceeded their respective MCLs were identified as COCs: benzene,
chioroform, 1,2-DCA, dichloromethane (i.e., methylene chloride), and TCE. With the exception
of dichloromethane, these COCs were detected in groundwater as recent as 2006. No
additional COPCs in groundwater were identified as COCs based on the screening of site-
wide maximum detected groundwater concentrations against vapor intrusion RBSLs. Potential
vapor intrusion risks from VQOCs in groundwater were below the cumulative target cancer risk
level and target HI proposed for the Site (10° and 1, respectively).

54 SUMMARY OF SITE-SPECIFIC REMEDIATION GOALS

Site-specific remediation goals were established for COCs in soil vapor, soil, and concrete at
the Site under various future land use scenarios (e.g., commercial/industrial land use).
Development of these site-specific remediation goals is described in detail in Section 5.2 of the
FS (AMEC, 2011a). The resulting site-specific remediation goals, with exptanations provided
for how each value was established, are provided in Tables 1A, 1B, and 1C. In summary, the
site-specific remediation goals are as follows:;

Remediation Goals Established for COCs in Shallow Soil Vapor — for potential future
commercialfindustrial indoor air exposure (Table 1A) follow.

1. VOCs in shallow soil vapor (at 5 and 15 feet bgs):
o chloroform — 6.7 pug/L
¢« PCE-7.3ug/L
e TCE-21pg/L
s TPH as Stoddard solvent — 500 ug/L
e 12,4-TMB-12.3 pg/L.

« 1,3,5TMB-10.7 pg/L
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Remediation Goals Established for COCs in Scil and Concrete — for future

commercial/industrial use scenarios (Table 1B) follow.

1. PCBs in Shallow Soil (0 to 15 feet bgs):
* Aroclor-1254 — 2,0 mg/kg;

« Total Aroclors — 3.5 mgfkg for soil that may be left exposed at the surface (0 to
5 feet bgs); and

« Total Aroclors — 23 mg/kg for subsurface soil (5 to 15 feet bgs) that only
construction workers may come into contact with during excavation, grading,
etc. (and that would remain at 5 to 15 feet bgs).

2. PCBs in Concrete:
* Total Aroclors — 3.5 mg/kg

3. Metals in Shallow Soil (0 to 15 feet bgs):
+ Arsenic - 10 mg/kg

4. TPH in Shallow and Deeper Soil (surface to groundwater, at approximately 150 feet
bgs).

e ¢b-¢10 hydrocarbons, c¢6-¢10 hydrocarbons, ¢7-¢12 hydrocarbons, and TPH as
Stoddard solvent — 500 mg/kg (gasoline range hydrocarbons);

¢ ¢10-¢20 hydrocarbons and ¢10-c28 hydrocarbons — 1,000 mg/kg (diesel range
hydrocarbons); and

* c21-c28 hydrocarbons — 10,000 mg/kg (residual fuel range hydrocarbons)

VOCs in Shallow and Deeper Soil (surface to groundwater, at approximately 150 feet bgs) —
depth-specific remediation goals for TCE, PCE, BTEX, and 1,2-DCA are presented in
Tabie 1C.

Boring or sample locations with matrix sample concentrations above the site-specific
remediation goals are shown on Figure 9 of the FS (AMEC, 2011a).

Remediation goals were not established for the COCs identified in groundwater. A monitored
natural aftenuation (MNA) remedial approach will be applied to groundwater at the Site. As
required by DTSC, an additional groundwater monitoring welt will be installed in the northwest
corner of the Site to support the MNA approach. This is discussed further in the FS.
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8.0 EVALUATION OF ALTERNATIVES

The following technologies were retained in the FS and further considered and evaluated in
detail.

« No action;

+ Excavation and off-site landfill disposal for surface and shallow COC-impacted soil
and deep VOC-impacted soil;

* In situ stabilization of shallow metals-impacted soil, Stoddard solvent-impacted soil
and PCB-impacted soil;

+ SVE for shallow and deep VOC-impacted soil;
« SVE and bioventing for shallow and deep Steddard solvent-impacted soil; and
¢ Demolition and disposal of PCB-impacte_d concrete.

These technologies were combined in the FS into potential alternatives for mitigating COC-
impacted areas at the Site and are further evaluated in Section 6.2.

6.1 EVALUATION PROCESS

The Health and Safety Code section 25356.1(d) requires that remedy evaluations be based on
requirements contained within the NCP 40 CFR 300.430. The NCP identifies evaluation
criteria (also known as balancing or evaluation criteria) to be used in the development and
scoping of remedial alternatives to provide a.basis for comparison using additional, more
detailed criteria, referred to as evaluation criteria. The criteria include those developed by the
U.S. EPA in the NCP 40 CFR 300.430(a)(1)(iii) as modified by the State of California. All nine
balancing criteria are used in this RAP (Threshold Criteria, Primary Balancing Criteria, and
Modifying Criteria). These criteria are further described below.

6.1.1 Evaluation Criteria
NCP-based evaluation criteria are described below.

+ Qverall protection of human health and the environment [40 CFR
300.430(e}2)(iii)(A)]: Evaluates if the alternative provides adequate protection and
if the risks posed through each pathway are controlled, reduced or eliminated; and
how the remedy achieves, maintains, or supports protection of human health and
the environment.

« Compliance with State and Federal requirements [40 CFR 300.430(e)(9)(iii)(B)]:
Evaluates how the alternative complies with applicable federal/state/local
requirements and guidelines.
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» [Long-term Effectiveness [40 CFR 300.430(e)(9)(iii}(C)]: Refers to the ability of the
alternative to maintain long-term reliable protection of human health and the
environment over time, after remediation goals have been met, and identify the
conditions that may remain at the Site after the remedy objectives have been met.
Evaluation of the alternatives will also include factors such as treatment residuals.

e Reduction of Toxicity, Mobility, or Volume through Treatment [40 CFR
300.430(e)(9)iii)(D)]: An evaluation of alternatives using this criterion will define
the anticipated performance of the specific treatment technology. Refers to the
ability of the remedy to reduce the toxicity, mobility and volume of COCs, the type
and quantity of treatment residuals that will remain, and the degree to which the
treatment wilt be irreversible.

o Cost[40 CFR 300.430(e)(9)(iii)(G)]: This assessment will evaluate the capital and
operation and maintenance (O&M) costs for each alternative. The cost estimates
will be assessed as capital cost, annual O&M cost, and present worth analysis.

+ Short-term effectiveness [40 CFR 300.430(e)(9)(iii)(E)]: Evaluates the period of
time necessary to implement the remedy, and identifies any adverse impact on the
community, protection of workers, and potential environmental impacts that may
arise during the implementation of the remedy, until the remediation goals are met.

» |mplementability [40 CFR 300.430(e)(9)(ii}(F)]: Refers to the technical and
administrative feasibility of implementing an alternative. Factors to be considered
include construction and operation, monitoring duration considerations, required
permits, and availability of necessary services and materials.

e Regulatory Agency Acceptance [40 CFR 300.430(e)(9)(iii)(H)]: Indicates whether
the applicable regulatory agencies, after their review of the information, are in
agreement with the preferred alternative.

+»  Community Acceptance [40 CFR 300.430(e)(9)(iii)(1)]: Indicates whether or not the
community has a preference with regard to the remedy and if their concerns are
being met.

6.2 DESCRIPTION AND EVALUATION OF REMEDIAL ALTERNATIVES

This section describes the remedial alternatives that were retained from the evaluation
performed in the FS to address each COC. These alternatives are described below and
evaluated against the Evaluation Criteria presented in Section 6.1.1 and summarized in
Table 2.

6.2.1 Alternative 1
No Action

Alternative 1 consists of “No Action” and is included for evaluation pursuant to NCP 40 CFR
300.430(e)(6) and retained for comparison purposes. No below-grade demolition or soil
remediation would be performed. "No Action” is not a viable alternative.
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6.2.2  Alternative 2
Excavation and Disposal of COC-Impacted Scil and Demolition and Disposal of PCB
Impacted Concrete

Alternative 2 consists of excavation and off-site disposal of shallow and deep COC-impacted
soil (metals, PCBs, Stoddard solvent, and VOCs) to depths of approximately 8 feet bgs for
metals, 12 feet bgs for PCBs, and 45 to 50 feet bgs for VOCs and Stoddard solvent,
respectively. Excavation will require installation of shoring for sidewall stability and safety
during soil removal. This alternative aiso includes demolition and landfill disposal of concrete
slab containing PCB concentrations greater than 3.5 mg/kg. [n addition, PCB-impacted
concrete (greater than 1.0 mg/kg and less than 3.5 mg/kg) would be crushed and deposited on
site as restricted fill material (i.e., on site disposal) and covered with an interim cap consisting
of a visual identifier layer and a minimum of 12-inches of clean crushed concrete (unrestricted
fill material). Non-PCB-impacted concrete (less than or equal to 1.0 mg/kg) would be crushed
and reused on site as unrestricted fill material. A land use covenant that incorporates an
operation and maintenance (O&M) plan and soil management plan would also be included in
this alternative.

6.2.3 Alternative 3

Excavation and Disposal of Shallow COC-Impacted Soil, SVE for Shallow and Deep
VOC-Impacted Soil, SVE and Bioventing for Shallow and Deep Stoddard Solvent-
Impacted Soil, and Demolition and Disposal of PCB-Impacted Concrete

Alternative 3 consists of excavation and off-site disposal of shallow COC-impacted soil (PCBs
and metals) to depths of approximately 15 feet bgs. Shallow (up to 50 feet bgs) and deep (up
to 90 feet bgs) VOC-impacted soil would be mitigated using SVE. Shallow (up to 50 feet bgs)
Stoddard solvent-impacted soil would be mitigated using sequential treatment consisting
initially of SVE, followed by longer term bioventing. Deeper soils (at depths greater than 15
feet) impacted with PCBs above the remediation goal would be left in place and covered with a
physical barrier at depth. The physical barrier would consist of 6-inches of cement concrete.
This alternative also includes demolition and landfill disposal of PCB-impacted concrete slabs
with PCB concentrations greater than 3.5 mg/kg. In addition, PCB-impacted concrete (greater
than 1.0 mg/kg and less than 3.5 mg/kg) would be crushed and deposited on site as restricted
fill material (i.e., on site disposal) and covered with an interim cap consisting of a visual
identifier layer and a minimum of 12-inches of cleans crushed concrete (unrestricted fill
material). Non-PCB-impacted concrete (less than or equal to 1.0 mg/kg) would be crushed
and reused on site as unrestricted fill material. A land use covenant that incorporates an O&M
plan and soil management plan would also be included in this alternative.
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6.2.4 Alternative 4

In Situ Stabilization of Shallow PCB/Metals-Impacted Soil and Deep Stoddard Solvent-
Impacted Soil, SVE for Shallow and Deep VOC-Impacted Soil, and Demolition and
Disposal of PCB-Impacted Concrete

Alternative 4 consists of in situ stabilization (1SS) of shallow PCB- and metals-impacted soil
and deep Stoddard solvent-impacted soil, using a cement-based additive to depths of
approximately 15 feet bgs for PCB- and metals-impacted soil and approximately 50 feet for
Stoddard solvent-impacted soil. Shallow (up to 50 feet bgs) and deep (up to 90 feet bgs)
VOC-impacted soil would be mitigated using SVE. This alternative also includes demolition
and off-site disposal of concrete slabs containing PCB concentrations greater than 3.5 mg/kg.
fn addition, PCB-impacted concrete (greater than 1.0 mg/kg and less than 3.5 mg/kg) would
be crushed and deposited on site as restricted fill material (i.e., on-site disposal) and covered
with an interim cap consisting of a visual identifier fayer and a minimum of 12 inches of clean,
crushed concrete (unrestricted fill material). Non-PCB-impacted concrete (less than or equal
to 1.0 mg/kg) would be crushed and reused on site as unrestricted fill material. A land use
covenant that incorporates an O&M plan and soil management would also be included in this
alternative.

6.3 SUMMARY ANALYSIS OF ALTERNATIVES AGAINST THE NINE CRITERIA

/ The four aiternatives are analyzed below using the nine evaluation criteria.

6.3.1 Overall Protection of Human Health and the Environment

All of the alternatives, with the exception of the “No Action” alternative, meet this criterion by
mitigating shallow COC-impacted soils and PCB-impacted concrete containing COC
concentrations above the site-specific remediation goals, and eliminating source areas that
could potentially impact groundwater.

8.3.2 Compliance with Applicable Requirements

All of the alternatives, with the exception of the “No Action” alternative, meet this criterion.
Because the "No Action” alternative would not be protective of human health and the
environment and would not meet the remediation goals for the Site, Alternative 1 will not be
discussed further in the criteria analysis below.

6.3.3 Long-Term Effectiveness and Permanence

All of the alternatives would eliminate human exposure pathways between future receptors
and soil, soil vapor, recycled concrete, and airborne dust. [n addition, the SVE with bioventing
as included in Alternative 3 and SVE as included in Alternative 4, are considered presumptive
remedies, are minimally invasive, and can achieve site-specific remediation goals for shallow
and deeper VOC- and Stoddard solvent-impacted soil.
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6.3.4 Reduction of Toxicity, Mobility, and Volume through Treatment
Alternatives 2 and 3 would reduce the toxicity, mobility, and volume of COC-impacted soil and
PCB-impacted concrete. Alternative 4 would reduce the toxicity, mobility, and volume of PCB-
impacted concrete and deeper VOC- and Stoddard solvent-impacted soil. Alternative 4 would
also reduce the mobility of shallow COC-impacted soils, but volume and toxicity would not be
significantly reduced by 1SS treatment.

6.3.5 Cost

Costs for the excavation components in Alternatives 2 and 3 were based on an excavation
rate of 500 cubic yards per day and confirmation sample rate of one sample per 200 cubic
yards of excavated material. Shoring costs are included in all proposed excavation areas
greater than 10 feet. Waste management costs associated with landfill disposal of metals,
VOCs, and Stoddard solvent impacted soils were estimated assuming that 90 percent of the
waste is classified as a non-hazardous waste and 10 percent of the waste is classified as a
hazardous waste. Waste management costs associated with landfill disposal of PCB
impacted soils were estimated assuming that 30 percent of the soil waste is classified as a
non-TSCA waste and 70 percent of the soil waste is classified as a TSCA waste. Average
thickness of the PCB-impacted concrete slabs was assumed to be 12 inches.

Costs for SVE for VOC-impacted soil in Alternatives 3 and 4 were based on rental of a
minimum 1,000 cubic feet per minute (cfm) South Coast Air Quality Management District
(SCAQMD)-permitted system operating for over a three year period. Bioventing costs for the
Stoddard solvent impacted soil under Alternative 3 include operation of a SVE system for the
first 3 months of a three-year period followed by operation of a pulsed air injection system over
a the remainder of the three-year period.

Costs for soil stabilization in Alternative 4 are based on a stabilization rate of 300 cubic yards
per day, maximum stabilization depth of 50 feet bgs, and a stockpile confirmation sample rate
of one sample per 200 cubic yards. Cement-mixing-additives are assumed to be 10 percent of
the stabilization material for cost estimating purposes. Cost assumes 20 percent of the mixed
volume requires off-site disposal. Waste management costs associated with tandfill disposal
were estimated assuming that 90 percent of the waste would be classified as a non-hazardous
waste and 10 percent of the waste would be classified as a hazardous waste. Estimated total
capital cost for Alternatives 2, 3 and 4 are summarized in Table 2 and additional cost detail is
provided in Appendix A.

6.3.6 Short-Term Effectiveness

All of the alternatives will reduce risk to receptors and the environment if appropriate personal
protective equipment (PPE) is worn by site workers; and if dust, noise and odor controls are
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implemented. Alternative 2 would have the greatest short-term impacts on the community and

the workers due to potential air emissions produced during large-scale excavation activities.
Alternatives 3 and 4 would have the least short-term impacts (with Alternative 3 being the
least) on Site workers because deeper soil impacts would be mitigated using less invasive in-
situ remedial technologies.

6.3.7 Implementability

The technologies employed in Alternatives 2, 3 and 4 are reliable and have proven effective in
previous field applications. Implementation is relatively straightforward using commercially
available materials and equipment.

Additionally, the SVE and bioventing technologies associated with Alternatives 3 and 4 are
considered presumptive remedies and have been demonstrated as effective on numerous
other sites impacted by organic COCs similar to those present at the Site. Previous site-
specific bench-scale treatability studies performed by Alcoa also demonstrated that the
Stoddard solvent-impacted soils are amenable to bioventing as contained in Alternative 3.
SCAQMD permits must be obtained for operation of the SVE systems for both VOC- and
Stoddard solvent-impacted soils along with a monitoring and reporting program after system
start-up.

Soil stabilization as described in Alternative 4 requires a bench-scale mix design test and
mobilization of a crawler-mounted large diameter auger drilling rig. Shoring or other slope
stability controls are required for all remedy components that include soil excavations greater
than four feet deep.

7.0 PREFERRED REMEDIAL ALTERNATIVE

Alternative 3, which consists of excavation and disposal of shallow COC-impacted soil, SVE
for shallow and deep VOC-impacted soil, SVE and bioventing for shallow and deep Stoddard
solvent-impacted soil, and demolition and disposal of PCB-impacted concrete, is the preferred
remedial alternative described in Section 6.2.3. Alternative 3 is selected because it satisfies
the balancing criteria discussed above, as required by Health and Safety Code section
25356.1(d) and the NCP, and will not require extensive soil excavation and off-site disposal.
Alternative 3 is preferred to Alternative 4 because Alternative 3 will reduce the toxicity,
mobility, and volume of COC-impacted soil to a greater extent than Alternative 4. Alternative 3
consists of soil excavation and disposal and SVE and bioventing in a balanced mitigation
strategy that is the most cost-effective, is minimally invasive, and is protective of human health
and the environment. Implementation of the remediation components associated with
Alternative 3 is described below.
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71 PCB-IMPACTED CONCRETE REMEDIAL ACTION IMPLEMENTATION
The preferred remedial approach for PCB-impacted concrete is demolition and disposal at an
offsite landfill facility. This portion of the remedy will be implemented in conjunction with
below-grade demolition of surface slabs and pavements. Based on the results of the
screening HHRA and attenuation modeling for protection of groundwater, a site-specific PCB
remediation goal of 3.5 mg/kg has been proposed to be applied as the crushed concrete reuse
criterion (on-site disposal). Concrete that exceeds the remediation goal cannot be reused on
site and will be removed and disposed off site during below-grade demolition to offsite landfill
facilities designated to receive TSCA-regulated PCB-containing wastes. Concrete slabs with
PCB concentrations greater than 1 mg/kg and less than 3.5 mg/kg will be crushed on site and
deposited on site with restrictions as excavation backfill. This material will be placed in a
localized area (former Building 104) at depths greater than 5 feet bgs, demarcated with a
visual identifier layer, then covered with crushed concrete containing less than 1 mg/kg of
PCBs (interim cap), as required by U.S. EPA. Concrete slabs with PCB concentrations less
than or equal to 1 mg/kg will be crushed on site and reused without restriction at the Site as fill
during grading activities. Figure 4 shows concrete sampling concentrations and locations, and
defines areas where PCB concentrations in concrete exceed 1 mg/kg, 3.5 mg/kg, and 50
ma/kg.

711 Site Preparation

PCB-impacted concrete will be demarcated at the Site by painting a “cut line” on the slab to
identify those areas previously delineated by slab coring and laboratory analytical testing. The
cut lines will encircle areas previously identified to contain PCB concentrations greater than
1.0 mg/kg, greater than 3.5 mg/kg, and greater than 50 mg/kg.

7.1.2 Slab Removal and Stockpiling

Slabs will be saw-cut or broken along demarcation lines to facilitate removal using construction
equipment. PCB-impacted slabs will be removed, sized for handling, and either temporarily
stockpiled on site in separate piles or bins based on concentrations prior to disposal, or direct-
loaded into hauling trucks for landfill disposal. All PCB-impacted concrete wastes slated for
landfill disposal will be shipped off site within 30 days of generation pursuant to 40 CFR
761.65(c)1).

Slab areas where PCB concentrations exceed 50 mg/kg will be direct-loaded into bins or
hauling trucks for off-site landfill disposal as a TSCA PCB hazardous waste. Concrete
containing PCBs with concentrations greater than 3.5 mg/kg will be direct-loaded for off-Site
landfill disposal as a TSCA, bulk PCB remediation waste. Concrete with PCB concentrations
greater than 1 mg/kg but less than 3.5 mg/kg (restricted use fill) will either be removed and
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stockpiled on site pursuant to 40 CFR 761.65(c)9 prior to crushing and reuse as restricted fill;

or removed and placed directly inte an excavation as restricted fill.

[n areas with PCB-impacted concrete, the concrete slabs will be observed during removal for
multiple layers of concrete and visible staining. Concrete slabs or below-grade structures
exhibiting visual signs of staining will be segregated for sampling and analysis for PCBs.
During periods of inactivity, PCB-impacted concrete stockpiles will be covered to controi
dispersal of material via wind or runoff pursuant to 40 CFR 761.65(c)9. Contractor stockpiling
activities will be performed pursuant to Section 02114 of the Below Grade Demolition and Soil
Excavation Technical Specifications (Technical Specifications) (Appendix B).

Perimeter air monitoring will be conducted during slab removal and stockpiling as described in
Section 7.2.4.

7.1.3 Soil Sampling Beneath PCB-Impacted Concrete

In areas where soil verification and characterization data does not already exist beneath newly
identified PCB-impacted concrete slabs with PCB concentrations above 3.5 mg/kg, additional
in-situ soil characterization samples will be collected after slab removal is complete to
determine the concentration at which PCBs may be present. The frequency by which these
soil samples will be collected wili be selected in the field using the sampling frequency
provided below.

Concrete Slab Grid . Additional Samples Estimated
Areas (in feet) Spacing Number of
Samples
Horizontal - 1 soil sarmple at the center of the exposed soil area,
dimensions up to None or directly beneath the location where the concrete 1
approximately 10 by core sample exhibited the highest PCB
10 feet concentration
Horizontal Grid ~ 2 samples; one from the center of each grid part
dimensions up to dividedinto | _ 4 gampje: directly beneath the location where the 3
approximately 20 by | 2 equal concrete core sample exhibited the highest PCB
20 feet paris concentration
Horizontal Grid - 4 samples; one from the center of each grid part
d'mf:;;zg?efpgg b j';'dsdi nto | _ 1 sample; directly beneath the location where the 5
gga ; Y y ar?s a concrete core sample exhibited the highest PCB
ee P concentration

The actual number of confirmation soil samples collected from beneath the PCB-impacted
slabs will be selected in the field based on the size of the area and the location of adjacent
footings and below-grade structures. These confirmation samples will be collected using the
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procedures described in Appendix B of the Quality Assurance Project Plan (QAPP)
(Geomatrix, 2007), and the SAP (AMEC, 2010a).

Additional PCB-impacted soil found at concentrations above the site-specific remediation
goals for soil (at depth between 0 and 15 feet bgs) will be removed and verification sampling
will be implemented as described in Section 7.2.7.

71.4 Concrete Profiling, Transportation, and Disposal

Concrete characterization data or additional concrete sampling data collected prior to or during
below-grade demolition will be used to create a waste disposal profile at a facility permitted to
receive PCB-impacted wastes. The appropriate TSCA notification of PCB activity will be filed
with the U.S. EPA, as required.

Concrete containing total PCBs greater than 1 mg/kg are considered bulk PCB remediation
waste. Concrete with total PCBs greater than 1 mg/kg but less than 3.5 ma/kg (concrete
remediation goal) will be disposed on site as restricted fill in selected deeper soil excavation
areas (greater than 5 feet bgs) then covered with an interim cap pursuant to Section 2110 of
the Technical Specifications (Appendix B). Concrete containing total PCBs less than 1 mg/kg
will be used as unrestricted fill on site during backfilling and grading activities.

Porous surfaces impacted with PCBs greater than 1 mg/kg, including asphalt and certain
piping rmade of or coated with porous material shall be disposed of in accordance with 40 CFR
761.61.(a)(5)(i). Concrete containing PCBs at concentrations that exceed risk-based
remediation goals (greater than 3.5 mg/kg) will also be disposed of in accordance with 40 CFR
761.61.(a)(5)(1). Any non-porous materials such as metal piping impacted with PCBs greater
than 1 mg/kg, that are removed during demolition of stabs and below-grade structures, are
also considered PCB remediation waste, and shall be disposed of in accordance with 40 CFR
761.61(a)(5)()(B)(2)(ii) and 761.61(@Y5)(I)(B)(2)(iii).

After impacted concrete and other bulk PCB remediation wastes are profiled, they will then be
removed and loaded into trucks for transportation to an off-site landfill for disposal pursuant to
Section 02120 of the Technical Specifications (Appendix B), and the Hazardous Materials
Transportation Plan (AMEC, 2010b). All PCB—impacted concrete wastes slated for landfill
disposal will be shipped off site within 30 days of generation.

Each truck load will be covered with either a tarpaulin or plastic sheeting prior to departing the
jobsite. Wastes shipped off site in roll-off bins or containers will have closed tops. All truck
exteriors will be inspected and cleaned of any loose s0il or concrete debris that may be
present on the truck exterior associated with loading activities. The contractor will take proper
measures to prevent Site soil or debris from being tracked onto adjacent City right-of-ways
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during off-site shipment. Cleanup wastes, including non-liquid cleaning materials and PPE

impacted with PCBs greater than 1 mg/kg, shall be disposed of as PCB remediation waste in
accordance with 40 CFR 761.61(a)(5)(v). All loads will be properly manifested and placarded.

7.1.5 Decontamination of Equipment and Tools

Construction equipment and tools used during the removal and handling of PCB-impacted
concrete and soil will be decontaminated prior to exiting the Site. Sampling equipment used
during collection of confirmation or verification samples will be decontaminated prior to first
use and between sampling locations (U.S. EPA, 2008).

Working surfaces that have contacted PCBs will be decontaminated with hexane using the
double wash/rinse methods as defined in 40 CFR 761 Subpart S. Decontamination waste and
residues will be collect, properly containerized and labeled, then disposed off site in
accordance with 40 CFR 761.60. The decontamination waste will be profiled for disposal
pursuant to 40 CFR 761.79(qg).

7.2 SURFACE/SHALLOW COC-IMPACTED SoIL REMEDIAL ACTION IMPLEMENTATION

The preferred remedial technology for surface and shallow COC-impacted soil is excavation
and off-site landfill disposal. These remedial excavation areas are shown on Figure 5. This
remedy will be implemented after below-grade demolition of surface slabs and pavements,
utilities and pipelines, pits, sumps, and other deeper structures is complete.

7.21 Groundwater Monitoring Wells

As required by DTSC, an additional groundwater monitoring well will be installed in the
northwest corner of the Site to support the MNA groundwater approach. The newly installed
groundwater monitoring well and the remaining three groundwater monitoring wells AOW-8,
AOW-8, and AOW 9 (located in the Phase llIb and Phase |V areas), will remain in place and
protected during demolition. These wells will be used to obtain current groundwater flow
direction information, and groundwater samples will be periodically monitored for VOCs and
natural attenuation parameters. After the initial testing is completed, a sampling schedule and
suite of analysis will be provided to DTSC for future sampling events. When required, the
wells will be destroyed in accordance with applicable guidelines listed in the California
Department of Water Resources Bulletin 74 81 and 74-90 upon completion of remediation of
the Stoddard solvent-impacted soil and upon receipt of authorization from the DTSC.

7.2.2 Site Preparation

Site preparation includes obtaining necessary permits, implementation of storm water and dust
controls, and installation of excavation shoring prior to soil removal. These tasks are further
described below.
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7.2.3 Storm Water Controls
Storm Water Best Management Practices will be implemented and maintained around the
excavation perimeter and soil stockpiling areas pursuant to Section 01502 of the Technical
Specifications (Appendix B} and the contractor's Storm Water Pollution Prevention Plan
(SWPPP) (American Integrated Services, Inc., 2010).

7.2.4 Dust Controls and Perimeter Air Monitoring

" Dust control measures will be implemented during soil excavation and handling (and concrete
crushing activities) pursuant to Section 01501 of the Technical Specifications (Appendix B).
The primary dust control measure will be the application of water sprays or mists. Site
perimeter air monitoring will be conducted as described in the Revised Perimeter Air
Monitoring Plan (AMEC, 2011b). The plan includes, among other things, a season-specific
wind rose and a figure showing wind flow patterns in the vicinity of the Site in relation to
neighboring communities. Air monitoring instruments will be located on the Site based on this
information.

7.2.5 Shoring

Site preparation may require installation of shoring around the perimeter of each proposed
excavation area greater than 10 feet deep pursuant to Section 02260 of the Technical
Specifications (Appendix B). A Shoring Plan will be prepared by the contractor and submitted
to the City for review and approval prior to actual shoring installation.

7.2.6 Excavation and Stockpiling

Soil will be excavated using a track-mounted excavator capable of removing soil to depths of
greater than 15 feet bgs. Soil will be excavated to the lateral and vertical extent of known
COC-impacts based on previous site characterization sampling data. Excavated soil will be
staged adjacent to the excavation and then transferred to a lined and bermed temporary
stockpile located on site. Contractor soil stockpiling activities will be performed pursuant to
Section 02114 of the Technical Specifications (Appendix B).

7.27 Confirmation and Verification Sampling and Waste Profiling

Confirmation soil sampling within open excavation areas will be conducted using the
procedures described in Appendix B of the QAPP (Geomatrix, 2007). Verification samples will
be collected from soil removal areas with PCB impacts. Verification samples will be collected
in the same manner as the confirmation samples, and will adhere to the guidelines outlined in
the SAP (AMEC, 2010a).

Soil samples will also be collected from the temporary stockpile for waste profiling purposes to
meet the acceptance criteria of the receiving facility, prior to off-site landfill disposal. Soil
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analytical testing will be performed to meet the waste profile requirements of the receiving

facility.

7.2.8 Off-Site Disposal

COC-impacted soil will be loaded into trucks and shipped off site for landfill disposal pursuant
to Section 02120 of the Technical Specifications (Appendix B). Each truck will be covered with
either a tarpaulin or plastic sheeting prior to departing the jobsite, and all truck exteriors will be
inspected and cleaned of any loose soil that may be present on the truck exterior after loading.
The contractor will take proper measures to prevent Site soil from being tracked onto adjacent
City right-of-ways during off-site shipment. All loads will be properly manifested and
placarded.

7.2.9 Backfilling and Grading

Excavation areas will be backfilled with crushed recycled aggregates obtained from on-site
crushing of concrete demolition debris (as unrestricted fill with PCB concentrations less than or
equal to 1 mg/kg). Restricted fill with PCB concentrations greater than 1 mg/kg and less than
or equal to 3.5 mg/kg will be used as backfili at a designated location on site as described in
Section 7.1.2. Aggregates will be crushed to the gradations provided in Section 02050 of the
Technical Specifications (Appendix B), and will be backfilled and compacted pursuant to
Section 02351 of the Technical Specifications (Appendix B).

7.2.10  Schedule for Implementation

Excavation and off-site disposal of the COC-impacted soil will be performed by the contractor
during the implementation of below-grade demolition and soil excavation work. Below-grade
demolition work is anticipated to start after agency approval of the RAP and completion of the
public participation activities. It is anticipated that the below-grade demolition and soil
remediation work can be completed in approximately four to six months, excluding any
potential weather-related delays.

7.3 SHALLOW AND DEEP VOC-IMPACTED SOIL REMEDIAL ACTION IMPLEMENTATION

The preferred remedial technology for shallow and deep VOC-impacted soil (containing TCE,
PCE, and benzene) in the Phase | area is SVE. This remedy will be implemented upon
completion of below-grade demolition associated with slab, foundation, footing, and other
structure removal in the Phase [ area at the Site. A network of SVE wells will be installed with
well screen intervals both above and below the fine-grained soil unit present from
approximately 50 to 70 feet bgs in the northern portion of the Site. SVE wells will be installed
at the Site within the area of known impacts and at other locations where VOCs were detected
in soil and soil vapor at concentrations exceeding the site-specific remediation goals. Some of
these SVE wells will be placed adjacent to the northwestern property boundary to facilitate
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coverage of the soil vapor impacts cbserved directly adjacent to the Site on Fruitland Avenue

as shown on Figures 6 and 7. Soil cuttings generated during well installation work will be
contained as investigation-derived waste for profiling and off-site disposal. Specific details
regarding the SVE system and associated remediation equipment are provided below.

7.3.1 Site Preparation

After completion of below-grade demolition and limited soil excavation work related to footings
and foundations removal in the Phase | area, the area will be re-graded and compacted. The
area will be topographically lower than previous Site conditions prior to foundation and sail
removal. A four- to six-inch thick layer of crushed recycled aggregates, obtained from the on-
site crushing of clean concrete demolition debris, will be spread across the Phase | area to
provide a suitable working surface during implementation of SVE.

A three-phase, 240-volt, 200-ampere temporary eiectrical power service panel will be installed
on a temporary power pole in the northwest corner of the Site to obtain electricity from existing
power lines located along Fruitland Avenue. The temporary power pole and electrical service
panel will be required to operate the SVE system, and will be located inside the existing
concrete perimeter wall near the intersection of Boyle and Fruitland Avenues.

7.3.2 Well Installation
SVE wells will be installed in the Phase | area at two specific depth intervals as presented
below.

Well Screen | Estimated Well
SVE Well Depth interval Radius of ngl:;;eral yfu\mg]?;
{feet bgs) Influence P 9
Surface to 50 feet bgs 40 {0 50 60 to 75 feet 100 fo 120 feet 15
Surface to 90 feet bgs 8010 90 85 to 100 feet 200 to 240 feet 4

The approximate number of SVE wells proposed in the RAP was based on previous
knowledge of radius of influence (ROI) values for similar types of lithologies observed at
different sites. The shallow screen intervals are located at a depth that corresponds to the
coarse-grained soils above the upper surface of the fine-grained unit observed at a depth of
approximately 50 feet. This 10-foot screened interval was selected to target the upper vadose
zone (between the depths of 5 to 50 feet) where impacted soil and soil vapor were observed
with elevated VOC concentrations. The 10-foot screen will facilitate a larger ROl in both the
horizontal and vertical directions. The deeper screen intervals are located near the
approximate depths of deeper soil samples that contained elevated VOC concentrations. The
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top of the deeper screen interval (80 feet bgs) is approximately at the bottom of the fine-
grained unit. Figures 6 and 7 provide the proposed SVE well locations, and Figure 8§ contains
a generalized construction diagram for the proposed SVE wells.

Prior to start-up, soil vapor samples will be collected from the SVE wells to establish baseline
conditions. An evaluation of the effective area of influence will be performed at the Site after
the proposed SVE well network is installed. Additional SVE wells may be added based on
effective area of influence both above and below the fine-grained unit. Wellhead completions
will consist of an above-ground flow-controlling ball valve and sample port for periodic soil
vapor sampling and area of influence monitoring. Each SVE well will be constructed using
Schedule 40 polyvinyl chioride (PVC) pipe with a 0.020-inch slot screen size, a sand filter pack
surrounding the well screen, a bentonite seal, and a concrete surface seal (Figure 8).

7.3.3 Temporary Piping

SVE wells will be connected to the treatment equipment by temporary Schedule 40 PVC
piping and/or flexible suction hose placed directly on the crushed recycled aggregate surface.
Vapor will be conveyed to a 6-inch diameter common header line (adequate to support the
combined soil vapor pressures and flow rates from each SVE well), and then to the portable
SVE equipment for treatment. A process flow diagram for the proposed system is shown on
Figure 8. Each vapor extraction well head will be equipped with a vacuum gauge port and a
Ya-inch brass tap that may be removed for insertion of a hotwire anemometer for flow
measurement. A detail of the well head piping is shown in Figure 10.

7.3.4 Treatment Equipment

The treatment equipment will consist of a trailer- or skid-mounted system with a SCAQMD
permit. The equipment will include a moisture knockout drum, a blower/compressor capable
of applying a vacuum of 100 inches of water and a minimum flow rate of 500 to 1,000 cfm, a
minimum of two 1,000-pound vapor-phase granular activated carbon (vGAC) vessels, and
associated equipment connections. A piping and instrumentation diagram for the anticipated
skid-mounted treatment system is shown on Figure 11. The size and arrangement of the
vGAC vessels will depend on the specific requirements of the SCAQMD permit. The moisture
knockout drum will be situated upstream of the compressor/blower with the vGAC vessels
configured in series and installed downstream of the compressor/blower. The system will be
connected to the SVE well piping grid.

The compressor/blower will convey extracted soil vapor from the SVE well field to the common
header line, through the moisture knockout drum, and then to the vGAC vessels. Moisture
that collects in the knockout drum will be manually pumped or transferred to and stored in 55
gallon capacity Department of Transportation-approved drums. The drums will be
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characterized and transported off site for disposal on an as needed basis. Treated soil vapors
conveyed through the vGAC vessels will be discharged to the atmosphere in compliance with
SCAQMD permit conditions.

7.3.5 Startup Testing

Startup testing will be performed to verify the functionality of the equipment and collect
information to document the area of influence of the SVE system. Functionality testing will
include a diagnostic check of each component including, but not limited to, the knockout drum
controls, compressor/blower operation, emergency shutdown controls, high temperature and
level alarms, and leaks in piping.

Once the system has passed the functionality test, the system will be started and data will be
collected for the purpose of documenting the area of influence. Testing will focus on two SVE
wells, while the remaining SVE wells will be used as monitoring points during the area of
influence test. The two SVE wells will be tested for approximately 6 hours using a step-
vacuum test. The vacuum applied to each extraction well will be varied every 2 hours based
on the approximate schedule summarized in Table 3.

Following startup and area of influence testing, a report documenting the results will be
submitted to the DTSC. The report will include as-built diagrams, summary of the installation
and startup activities, data collected during area of influence testing, and vacuum versus flow
relations for the tested wells. In addition, the report will document the plan for O&M and
monitoring of the SVE system including a procedure for rebound testing, steps for closure, and
copies of air permits.

7.3.5.1 Soil Vapor Sampling

Soil vapor samples will be collected from the SVE wells at the frequency shown in Table 3.
These samples will be collected in Tedlar bags using a vacuum sample box and analyzed in
the field for VOCs using a photoionization detector (PID). Prior to collecting soil vapor
samples from the SVE wells, a volume equal to approximately two times the casing volume
will be purged. The soil vapor samples collected during testing will be analyzed for total
hydrocarbons using EPA Method TO-3 and VOCs using EPA Modified Method TO-15.

7.3.5.2 Vacuum and Flow Rate Monitoring

During startup testing, vacuum at selected SVE wells, and the treatment system will be
monitored with a hand-held digital manometer at the time intervals shown in Table 3, SVE
wells will be sealed at the wellheads during testing by closing the isolation gate valve shown in
Figure 10. A quick-disconnect port installed in the piping will be used to measure the wellhead
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- response to the applied vacuum at each SVE well. The observed vacuums will be used in

establishing the area of influence.

The flow rate from each SVE well will be recorded using a digital hot wire anemometer
connected to the SVE system at the time intervals shown in Table 3. The flow rate
measurements will be used to assess flow rate capacities for the SVE wells.

7.3.6 Operations, Maintenance, and Monitoring

Operation of the SVE system will begin after completing start-up testing. The system will be
monitored initially by demolition observation field personnel already present on site at a
minimum of twice per week during the first month of operation. Operating personnel will
collect measurements that will be used to evaluate the system’s overall performance and
effectiveness in remediating the VOC-impacted soils. Field measurements will consist of
recording system operating parameters including: hours of operation, operating temperatures,
extraction flow rates, and inlet and outlet vapor concentrations for the vGAC vessels using the
same methods identified in the startup testing. SVE system monitoring will be performed in
compliance with the SCAQMD permit requirements or minimally on a weekly basis.

Maintenance performed during routine system inspections and/or monitoring will comply with
SVE vendor and/or equipment spegifications. As part of the monitoring of the system, influent
and effluent concentrations will be measured using a portable organic vapor meter such as a
PID, which detects and quantifies organic vapors. Resulis of operation monitoring will be
recorded on emission monitoring logs. Influent and effluent vapor samples will be collected in
a 1 liter Tedlar bag using a sample collection box and submitted to an analytical laboratory on
a monthly basis for the analyses prescribed in the SCAQMD permit. Additional monitoring will
be performed in accordance with the SCAQMD permit to operate.

7.3.7 Schedule for Implementation and Completion

SVE of shallow and deep VOC-impacted soil will commence after below-grade demolition and
soil excavation are completed in the Phase | area. The milestone phasing and compietion of
work as described in Section 01110 of the Technical Specifications (Appendix B) require the
contractor to complete below-grade demolition work in the Phase | area within 40 calendar
days after mobilizing to the Site and installation of required temporary facilities and controls.
SVE system installation and SVE operations will begin approximately four weeks after
contractor compietion of below grade demolition work in the Phase | area.

SVE operation will continue until commercial/industrial facility construction commences or until
effiuent vapor monitoring from SVE wells indicate vapor concentrations have reached
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asymptotic conditions. If Site construction is delayed and subsurface concentrations still
warrant SVE operations beyond 12 months, a site-specific SCAQMD permit will be obtained.

If asymptotic conditions have not been reached prior to future commercial/industrial facility
construction, SVE operation will be suspended until construction is complete, if necessary.
After completion of construction, SVE operation will be restarted, and if needed, new SVE
wells will be installed and operated until the following pre-closure requirements have been
met.

1. The SVE system has targeted the zones of impacted soil on the basis of the initial
design and guarterly monitoring.

2. The SVE system has been optimized based on routine monitoring and regular
optimization reviews.

3. The optimized SVE system has met an asymptotic mass removal rate for the VOCs
based on vapor samples collected for laboratory analysis and vapor flow
measurements conducted at individual wells and/or the influent to the treatment
system.

The system will then be shut down to undergo vapor rebound testing, followed by additional
operations as necessary. The rebound testing process will be documented in the Startup
documentation report discussed in Section 7.3.5. Post-remediation soil matrix confirmation
sampling will be performed in previously defined VOC hot spot areas upon completion of
rebound testing and termination of SVE operation.

While future Site development may limit physical access into certain areas, efforts will be
made to obtain soil matrix samples from approximate locations consistent with previous VOC
characterization sampling events in the VOC impacted areas. Approximately six soil borings
will be advanced to groundwater and eight soil samples will be collected from both above and
below the fine-grained unit located at a depth of approximately 50 feet bgs. These soil
samples will be analyzed for VOCs using EPA Method 8260B/5035. Soil sampling results may
be used to document the remaining concentrations of VOCs in soil for a deed covenant for the
Site.

7.4 SHALLOW AND DEEP STODDARD SOLVENT-IMPACTED SOIL REMEDIAL ACTION
IMPLEMENTATION

The preferred remedial technology for the shallow and deep Stoddard solvent-impacted soil in
the Phase Illb and Phase [V areas is SVE and bioventing. This remedy will be implemented
during the below-grade demoilition and soil remediation activities at the Site and prior to any
subsequent redevelopment construction of other commercial/industrial facilities. Although
bioventing is related to the process of SVE, and both technologies involve movement of air
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through the subsurface, the differences in objectives result in different design and operational
requirements of the remedial systems (Leeson & Hinchee, 1996). The major distinction
between these technologies is that SVE optimizes removal of low-molecular weight
compounds by volatifization achieved through high rates of vapor extraction (under vacuum).
SVE will be performed initially to remove the approximately 15 percent volatile fraction of
COCs present in the Stoddard solvent areas. When vapor monitoring data indicate asymptotic
conditions have been reached, the SVE system will be shut down and converted to a
bioventing remedial process to continue the in situ remediation process of the less volatile
hydrocarbon compounds remaining in the subsurface.

Bioventing optimizes biodegradation of aerobically degradable compounds using much lower
air flow rates than those required for SVE systems, thus minimizing both volatilization and
capital costs. The system conversion to bioventing would consist of reversing the air flow
direction by injecting atmospheric air into the subsurface through the SVE piping grid and vent
wells at a greatly reduced flow rate. Air injection wouid be achieved in a pulsed or intermittent
manner, for the equivalent of approximately one day per week. Air injection rates will be
modified as needed (increase or decreased) based on oxygen utilization rates.

A network of venting wells will be installed to depths of approximately 50 feet bgs in the areas
where Stoddard solvent COCs exceed site-specific remediation goals. The vent wells will be
used for SVE, bioventing and monitoring. Specific details regarding the SVE and bioventing
system and associated remediation equipment/components are provided below.

7.4.1 Site Preparation

Existing surface slabs and below-grade footings will be left intact in the Phase IlIB and IV
areas during implementation of the in situ SVE and bioventing remedy to reduce odors and
dust from the Stoddard soivent-'impacted areas. The existing building slab may be used as a
working surface for equipment and staging materials associated with the adjacent below grade
demolition work.

A three-phase, 240-volt, 100-ampere temporary electrical power service will be installed in the
vicinity of the south end of former Building 112A to power the SVE and bioventing system
equipment.

7.4.2 Vent Well Installation

Venting wells will be installed in the Phase Il and IV area at a single depth interval as
presented below,
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Well Screen Well Lateral
Interval . Number of
Vent Well Depth (feet bgs) Spacing Wells
Surface to 50 feet bgs 15 {0 50 60 to 120 feet 15

Figure 12 provides the locations of the proposed vent wells. Welihead completions will consist
of a flush-mount well box to contain a flow-controlling gate vaive, vacuum gauge port, and a
Ya-inch brass tap that may be removed for insertion of a hotwire anemometer for flow
measurement. A detail of the well head piping is shown on Figure 10. Each vent well will be
constructed with a 2-inch diameter Schedule 40 PVC pipe with a 0.020-inch slot screen, sand
filter pack, bentonite seal and concrete surface seal. Wells installed for initial SVE operation
will also be used during subsequent bioventing activities. Prior to start-up, soil vapor samples
will be collected from the vent wells to establish baseline conditions. Figure 8 contains a
schematic construction diagram for the proposed vent wells.

7.4.3 Well Piping

Vent wells will be connected to the treatment equipment with Schedule 40 PVC piping placed
along the surface of the slab, ground surface, or in below grade trenches constructed by saw-
cutting and removing surface concrete slabs along designated piping corridors. Pipe
construction and installation configuration will be determined in the field to accommodate
below-grade demolition work. Piping trenches may be backfilled to sliab grade with a one-sack
cement slurry. A process flow diagram for the proposed bioventing system is shown in

Figure 12.

7.4.4 Treatment Equipment

Initial SVE operations will be performed using a trailer-mounted system in conformance with a
SCAQMD Various Locations permit. The system will be similar in configuration to the SVE
unit proposed to remediate shallow and deep VOC-impacted soil as described in Section 7.3.
The equipment wili consist of a compressor/blower, two 1000-Ib vGAC vessels, moisture
knockout drum, and associated equipment connections. It is anticipated that the SVE
equipment will be similar to that used for the Phase | area, and the piping and instrumentation
diagram for the anticipated skid-mounted treatment system is shown as Figure 11. Extracted
condensate captured in the moisture knockout drum during SVE operations will be
characterized and transported off site for disposal on an as-needed basis.

Bioventing equipment will consist of a separate skid-mounted system comprised of a minimum
5.0 horse power electric blower capable of injecting air up to 150 cfm at 10 pounds per square
inch. The blower will be equipped with a dilution air valve and temperature probe.
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Atmospheric air will be injected at low-flow rates of approximately 1 to 3 ¢fm per vent well in a
pulsed or intermittent manner, through a common header line that connects to each well to
provide oxygen to native soil microbes. No volatile exhaust gases or fugitive emissions are
anficipated to be generated that would require treatment because the compressoi/blower will
be injecting air at a very low rate and no vent wells will be open to the atmosphere.

7.4.5 Startup Testing

Startup testing will be performed to verify the functionality of the equipment, collect information
to document the area of influence of the SVE system, and perform a respirometry test to
confirm the size of the bioventing system needed. Functionality testing will include a
diagnostic check of each component including, but not limited to, the knockout drum controls,
compressor/blower operation, emergency shuidown controls, high temperature and level
alarms, and leaks in piping.

Once the system has passed the functionality test, the SVE system will be started and data
will be collected for the purpose of documenting the area of influence. Testing will focus on
two vent wells, while the remaining vent wells will be used for monitoring during the area of
influence test. The two vent wells will be tested for approximately 6 hours using a step-
vacuum test as described in Section 7.3.5 at the frequency summarized in Table 3. Atthe
conclusion of the SVE testing, the system will be shut down and an in situ respiration (ISR)
test will be performed using the same vent wells.

Following startup, area of influence testing, and ISR testing a report documenting the results
will be submitted to the DTSC. The report will include as-built diagrams, summary of the
installation and startup activities, data collected during area of influence testing, data collected
during ISR testing, and vacuum versus flow relations for the tested well. In addition, the report
will document the plan for O&M and monitoring of the SVE and bioventing systems including a
procedure for rebound testing, steps for closure, and copies of air permits.

7.4.5.1 Soil Vapor Sampling

Soil vapor samples will be collected from the vent wells at the frequency shown in Table 3.
These samples will be collected in Tedlar bags using a vacuum sample box and analyzed in
the field for VOCs using a PID. Samples will also be analyzed for oxygen content, carbon
dioxide and explosive gases with a landfill gas monitor (or equivalent meter). Prior to
collecting soil vapor samples from the vent wells, a volume equal to approximately two times
the casing volume will be purged. The soil vapor samples collected during testing will be
analyzed for total hydrocarbons using EPA Method TO-3 and VOCs using EPA Modified
Method TO-15.

AMEC Geomatrix, Inc.

Pechiney RAP clean 072741_draftdocx 43



DRAFT
The vapor extraction will be continued until oxygen concentrations measured in the vent wells
is between 19 percent and 21 percent. The system will then be shut down and 1SR data will
be collected from the test well and the monitoring wells. ISR test vapor samples will be
collected from the vent wells at the frequency shown in Table 3, and theses samples will be
analyzed, as before, for VOCs, oxygen, carbon dioxide, and methane. Differential pressure,
static pressure, and temperature measurements will be recorded at each vent well. The vapor
sample collection scheduie proposed in Table 3 will be modified as necessary with the goal of
continuing sampling until the in situ oxygen content drops by at least 7 percent. These results
will be used to calculate the oxygen utilization rate.

7.4.5.2 Vacuum and Flow Rate Monitoring

During startup testing, vacuum at selected vent wells, and the treatment system will be
monitored with a hand-held digital manometer at the time intervals shown in Table 3. Vent
wells will be sealed at the wellheads during testing by closing the isolation gate valve shown
on Figure 10. A quick-disconnect port installed in the piping will be used to measure the
wellhead response to the applied vacuum at each SVE well. The observed vacuums will be
used in establishing the area of influence.

The flow rate from each vent well will be recorded using a digital hot wire anemometer
connected to the SVE system at the time intervals shown in Table 3. The flow rate
measurements will be used to assess flow rate capacities for the vent wells.

746 Operations, Maintenance, and Monitoring

The SVE system will operate initially and be monitored bi-weekly until effluent vapor
monitoring from vent wells indicate vapor concentrations have reached asymptotic conditions
based on vapor samples collected for laboratory analysis and vapor flow measurements
conducted at individual wells and/or the influent to the treatment system. After asymptotic
conditions are reached, the system will be converted to bioventing without puise-mode
operation or performance of rebound testing. Pulse mode operations or rebound testing will
not be performed because continued remediation of the Stoddard soivent impacts will be
achieved through the bioventing process. Bioventing will degrade the less volatile
hydrocarbon fraction still present along with any residual volatile constituents that may still be
present and are degrading. Following conversion of the SVE and bioventing equipment, start-
up will consist of a diagnostic check of the treatment equipment and adjusting the air flow at
each vent well. Once operational, the bioventing system will require very little maintenance
and maonitoring.

The ISR testing performed during startup testing would be periodically repeated to monitor
oxygen utilization rates and carbon dioxide production rates to evaluate progress of
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remediation. Methane, carbon dioxide, oxygen, differential pressure, static pressure, and
temperature will be measured using a landfill gas monitor (or equivalent) with a sampling
frequency as determined during the startup testing. The measurements will be recorded in a
daily field log. The frequency of the ISR testing will be at a minimum monthly for the first six
months of operation and quarterly thereafter. Monitoring frequency will be adjusted based on
monitoring results. ISR rates can be expected to vary over time and a general decrease in
rates over the longer term of hydrocarbon biodegradation. Remediation monitoring reports will
be provided to DTSC on a quarterly basis during the first year of operation, then semi-annually
thereafter until remediation is deemed complete.

The system will be operated until soil gas monitoring results through existing vent wells
indicate biodegradation is no longer occurring at a significant rate. Soil confirmation sampling
will then be performed to substantiate that site-specific remediation goals have been achieved
for the Stoddard solvent related COCs, and, if necessary to support a deed covenant for the
Site.

When the use of the Phase IIIB and |V areas are no longer needed for site construction
laydown and staging, or when monitoring data suggest the remediation of the Stoddard
solvent vapor phase is sufficient for slab removal, the surface slab and below grade structures
will also be demolished and removed in a manner similar to other parts of the Site.

7.4.7 Schedule of Implementation and Completion

SVE and bioventing of shallow and deep Stoddard solvent-impacted soil will begin within 30
days after Site mobilization for below-grade demolition. SVE and bioventing operations will
continue until data from soil gas monitoring through existing vent wells indicate that
biodegradation is no longer occurring at a significant rate and that soil testing confirms that the
site-specific remediation goals have been met.

7.5 SOIL MANAGEMENT DURING AND AFTER BELOW-GRADE DEMOLITION

The demolition contractor will be responsible for handling and disposal of impacted soil
removed during demolition. A field Geologist or Engineer will be present while below-grade
demolition and soil removal is being performed at the Site. There is a potential for impacted
soil to be encountered during removal of pavements, floor slabs, footings, foundations, utilities,
and other below-grade structures (e.g., sumps, drains, etc.). As these features are removed
during demolition, the demolition contractor will foilow the procedures described in this section.
The procedures associated with the below grade-demolition described in this section are
included in the project technical specifications provided in Appendix B.
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During removai of the slab and other below-grade structures, the demolition contractor will
monitor for hazardous vapors and observe the condition of the underlying surface of the
concrete slab and the condition of the soil underlying the slab. If areas of impacted soil that
were not included in the areas shown on Figure 5 and addressed in Section 7.2 are observed
(based on visual staining and/or noticeable odors or by testing proposed in Section 7.1.3), the
demolition contractor will take the following general steps.

1.

Notification - notify both the Site manager and the field Geologist or Engineer
present on site, and begin air monitoring with a PID.

Monitoring - conduct initial air monitoring for health and safety and SCAQMD
permitting compliance with the PID. If PID readings are above Rule 1166 permit
criteria, continue using Rule 1166 requirements and the requirements of Section
02114 of the Technical Specifications (Appendix B). If the PID readings are above
health and safety air monitoring thresholds, workers will upgrade to the appropriate
PPE specified in the demolition contractor's Health and Safety Plan (HASP).

Segregation - segregate impacted soil from the slab or structure(s) already being
removed. As visually impacted structures are removed, the suspect soil directly
adjacent to and beneath the structures will also be excavated, segregated, and/or
stockpiled on plastic (with a minimum thickness of 6 mil) and covered with plastic or
placed in covered roll-off bins or in end dumps, as needed based on volume.

Soif removal - conduct exploratory soil removal to assess the extent of impacted
soil based on visual indicators and continue air monitoring:

« ifthe area of impacted soil appears to be a “small area” (up to 100 cubic yards
of soil}, continue to remove soil and stockpile as needed, then continue with
demolition work,

« ifthe area of impacted soil appears to be greater than 100 cubic yards (“large
area”), work in this area will be coordinated and phased with other excavations
of known COC-impacted soils. The area will then be visually demarcated by
the contractor.

+ COC-impacted areas will then be excavated to the extent necessary to meet
site-specific remediation goals discussed in Section 5.3.

Confirmation sampling - confirmation soil sampling will be conducted using the
procedures described in the QAPP (Geomatrix, 2007). The analytical suite for soil
samples tested may include VOCs, PCBs, or metals. If additional samples are
collected, the soil analytical results will be compared to the site-specific remediation
goals discussed in Section 5.3 to assess the need for additional removal or
backfilling of the excavation. If soil testing is deemed not necessary based on
existing data, the excavation will be backfilled.

Excavation backfill - after confirmation sampling is complete, excavations will be
backfilled and compacted by the demolition contractor as described in the Below
Grade Demolition Plan (Geomatrix, 2006a). Concrete debris with concentrations of
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COCs less than the remediation goals will be crushed to the gradations provided in
Section 02050 of the Technical Specifications, and backfilled and compacted
pursuant to Section 02351 of the Technical Specifications (Appendix B).

During below-grade demolition, and as required by DTSC, shallow soil testing will be
conducted below the buried rail lines during removal. Once the rail lines are removed, shallow
soil samples will be collected and tested for metals. In addition, the underlying soil will be
observed for petroleum hydrocarbon impacts. if soil samples collected beneath the rail lines
are impacted with metals and/or petroleum hydrocarbons at concentrations above the site-
specific remediation goals, the steps described above for soil removal, confirmation sampling,
and excavation backfill will be conducted.

During these activities, health and safety procedures will be implemented by the demolition
contractor as described in the contractor's site-specific HASP. In addition, dust suppression
and vapor and/or odor control will be impiemented by the demolition contractor as needed
using the requirements of Section 01501 of the Technical Specifications (Appendix B).

Any stockpiled soil will be sampled for laboratory analysis. Soil and waste disposal profiling
will be completed by the contractor and soil will be transported using appropriate shipping
manifests or bills-of-lading. The demolition contractor will notify the Site manager prior to
shipping any impacted soil and waste off site. Storm water management associated with the
stockpiled materials will be the responsibility of the demolition contractor pursuant to Section
01502 of the Technical Specifications (Appendix B) and the contractor's SWPPP.

After completion of the below-grade demolition, soil excavation work, and installation of the
SVE and SVE/bioventing systems, a site-specific soil management plan will be prepared and
incorporated into the land use covenant described in Section 7.6. The soil management plan
will describe the procedures for handing impacted soil or crushed concrete (containing PCBs
greater than or equal to 1 mg/kg) that will remain on Site at concentrations below the site-
specific remediation goals.

7.6 LAND USE COVENANT

The Site is zoned for industrial use, and the City of Vernon zoning regulations prohibit
development of new residential properties within the City. The future Site use will remain
industrial or commercial. A land use deed covenant is proposed to be issued by Pechiney,
with concurrence from the City of Vernon, to restrict future site use (i.e., prohibit residential
development) and use of groundwater from the first water bearing unit within the site
perimeter. The land use covenant will be prepared after completion of the below demolition,
soil excavation work and installation of the SVE and SVE/bioventing systems.
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7.7 O&M AGREEMENT AND PLAN
The proposed remedy described above in Sections 7.3 and 7.4 (SVE and SVE/bioventing) will
be covered under an O&M agreement between Pechiney and DTSC. This agreement will
provide a list of the responsibilities for O&M work and it will include items such as future Site
access requirements, implementation and monitoring of the SVE and SVE/bioventing systems,
and protection and maintenance of the groundwater wells and SVE wells. As part of the
agreement, an O&M plan will be prepared and it will be incorporated into the land use
covenant for the Site,

8.0 PUBLIC PARTICIPATION

As required by the NCP 40 CFR 300.430{(c)(1} and DTSC, Pechiney will ensure that the public
is informed and has the opportunity to participate in the overall remedial action for the Site, A
comprehensive community involvement plan will be submitted following the submittal of this
RAP. Public participation will be implemented as part of demolition and remediation activities.
The community involvement program and activities are described below.

8.1 COMMUNITY INVOLVEMENT PROGRAM

The objective of the community involvement program is to inform the community of the
progress of demolition and remediation activities and to effectively respond to health,
environment and safety concerns and questions. The community involvement program will be
consistent with DTSC requirement and CERCLA as implemented by the NCP 40 CFR
300.430(c)(1). The purpose of these activities as stated by the NCP 40 CFR
300.430(c)2)(ii)(A) is to “ensure the public appropriate opportunities for involvement in a wide
variety of site related decisions, including site analysis and characterization, alternatives
analysis, and selection of remedy; and to determine, based on community interviews,
appropriate activities to ensure such public involvement.”

Objectives of the community involvement program include:

» soliciting input from the community on concerns about the remedial activities;

« establishing effective channels of communication between the community,
Pechiney, and the DTSC;

¢ informing the community about progress of the remedial activities; and

« providing adequate opportunities for the community to participate and comment on
the proposed remedial activities.
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8.2 COMMUNITY INVOLVEMENT ACTIVITIES
To date, Pechiney has conducted community outreach activities to its immediate neighbors
inciuding face-to-face visits from the project and field engineers. As part of the below-grade
demolition phase of the project, DTSC has begun the community interviews and may distribute
information to the immediate neighbors of the Site including proposed activities and schedule
of work.

Prior to the start of the remedial activities, DTSC will expand its outreach and distribute an
information fact sheet to businesses and residents surrounding the Site and to other interested
stakeholders. This fact sheet will include information about the Site, remedial activities, and
project contacts. Additionally, a local information repository will be established to make
documents and other information available for the public and a Site mailing list will be
developed.

This RAP will be made available to the public for a comment period of at least 30 days. DTSC
will respond to any comments received during the public comment period and will provide a
timely opportunity for the public to access documents.

Depending on the level of community response and level of interest, DTSC may hold a
community meeting to discuss the components of the RAP, the Site's history, and proposed
remedial work. The meeting may also provide the opportunity for the public to submit
comments on the RAP. DTSC will work with the community to develop a meeting format that
best suits the needs of the community.
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TABLE 1A

SITE-SPECIFIC REMEDIATION GOALS -
VOCs IN SOIL VAPOR
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Remediation Goal
Compound {micrograms per Explanation
liter; palL)

Phase | Area

Derived from the Cancer-based RBSL' for Indoor
Commerctalfindusteial Workers {2.0 pgil). A
chloroform concentration of 6.7 pg/L is protective
of cumulative indoor commercial/industriai worker
exposure to the VOC COCs in the Phase | area,
based cn a target cancer rigk of 1075,

Chloroform 6.7

Derived from the Cancer-based RBSL for indoor
Commercial/Industrial Workers (2.2 pgil). A PCE
concentration of 7.3 pgil is protective of
cumulative indcor commercialfindustrial worker
exposure to the VOC COCs in the Phase | area,

based on a target cancer risk of 10°°,

Tetrachloroethene (PCE) 7.3

Derived from the Cancer-based RBSL for Indoor
Commercial/Industrial Workers (6.3 pg/l.). A TCE
. concentration of 21 pg/L is protective of cumulative
Trichloroethene (TCE) 21 indoor commercialfindustrial worker exposure to
the VOC COCs in the Phase | area, based on a

target cancer risk of 107,

Phase lllb and Phase IV Areas

Derived from the Noncancer-based RBSL for |
Indoor Commercial/industrial Workers {1500 ug/L).
A Stoddard solvent concentration of 500 pg/t is

500 protective of cumulative indoor
commercialfindustrial worker exposure to the VOC
COCs in the Phase lllb and Phase IV areas,
based on a target hazard index of 1,

Total Petroleumn Hydrocarbons (TPH) as
Stoddard solvent

Derived from the Noncancer-based RBSL for
Indoor Commercial/Industrial Workers {37 pg/L).
A 1,2,4-trimethylbenzene concenfration of

1,2,4-Trimethylbenzene 12.3 12.3 pgll. is protective of cumulative indcor
: commercial/industrial worker exposure to the VOC
COCs in the Phase fiib and Phase |V areas,
based on & target hazard index of 1.

Derived from the Noncancer-based RBSL for
Indoor Commercial/industrial Warkers (32 pgit.).
A 1,3,5-frimethylbenzene concentration of

1,3.5-Trimethylbenzens 10.7 10.7 pg/L is protective of cumulative indoor
commercialfindustrial worker exposure to the VOC
COCs in the Phase llIb and Phase 1V areas,
hased on a target hazard index of 1.

Note:
1. RBSL = Risk-Based Screening Level. Developed based an the methodology described in Appendix C of the FS {AMEC,
2011a), RBSLs were used to conduct the screening-favel human health risk assessment for the Site.

AMEC Geomatrix, Inc.
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TABLE 1B

SITE-SPECIFIC REMEDIATION GOALS -
PCBs IN SOIL AND CONCRETE, AND METALS AND TPH IN SOIL
Former Pechiney Cast Plate, inc. Facility
Vernon, California

Remediation Goal
Compound {milligrams per Explanation

kilogram; ma/ka)

PCBs’ in Soil

Noncarcinogenic RBSL.2 for construction workers, Also

Arocior-1254 2.0 N L N
protective of commercial/industrial worker exposure.
Based on the regression analysis for dioxin-like PCB
congeners versus fotal Aroclors in combined seif and concrete
Totat Aroclers presenied in Appendix E of the FS (AMEC, 2C11a), the total
For soil that may be left exposed af the 3.5 Aroclor concentration that would result in a maximum dioxin
surface (0 1o & feet bys} TEQ concentration of 81 picograms/gram {pg/g).> Protective of
cumdlative commercialfindustrial worker exposure, and
cumulative construction worker exposure, to PCBs,
Total Aroclors Based on the regression an.alysis fqr dioxiq-iike PCB
For subsurface soil (5 to 15 feet bgs) that only CONgengrs \fersus tota] Aroclors in combined soil and concrete
construction workers may came into contact 23 presented in Appendix E of the FS (AMEC, 20%1a), the total
Arocler concentration that would resuit in a maximum dioxin

with during excavation, grading, efc. (and that

would remain at & ta 15 feet bys) TEQ concentration of 530 pgig.* Protective of cumulative

construction worker exposure to PCBs.

IPCBs in Concrete

Based on the regression analysis for dioxin-like PCB
congenears versus total Aroclors in combined soit and concrete
presented in Appendix E of the FS (AMEC, 2011a), the total
Aroclor concentration that would result in a maximum dioxin
Tetal Aroclors 3.5 TEG concentration of 81 pg/g. Alsec protective of cumutative
construction worker exposure to PCBs. Applying this
remediation goal ensures that waste criteria for concrete
containing PCBs is alse met [i.e., less than 50 mg/kg, as
defined in 40 CFR Section 761.61{a){4)(){A)].

IMetals in Soil

Arsenic 10 Site-Specific Background Concentration in Soil, established as
described in Appendix B of the FS (AMEC, 2011a).

TPH® in Soil

Sereening Leve! for the Protection of Groundwater for

¢5-¢10 hydrocarbons, ¢6-¢10 hydrocarbons, )
500 | TPH gascline range {c4-¢12} from the Los Angeles
o bens, and Stoddard
©7-c12 hydrocarben oddard solvent AWQCH Guidebook ®

Screening Level for the Protection of Groundwater for
¢10-¢20 hydrocarbons and ¢10-¢28 hydrocarbons 1900 TPH diesel range (c13-c22) from the Los Angeles
RWQCB Guidebook.®

Screening Level for the Protection of Groundwater for

©21-¢28 hydrocarbons 10,000 TPH as residuat fuel (c23-¢32) from the Los Angeles
RWQCS Guidebook.®
Notes:

-

. PCBs = Polychlarinated Biphenyls

2. RBSL = Risk-Based Screening Level. Developed based on the methodelogy described in Appendix C of the FS (AMEC, 2011a),

RBSLs were used to conduct the screening-level hurnan heaith risk assessment for the Site,

Based on the carcinogenic RBSL. for dioxin-like PCB congeners for outdoor commercialiindustrial workers {8.1 pg/g TEQ),

adjusted to a target cancer risk of 10-5,

4. Based on the carcinogenic RBSL for dicxin-like PGB congeners for construction warkers (53 pgfy TEQ), adjusted to a target
cancer risk of 10-5,

. TPH = Tota! Petroleum Hydrocarbons

. Los Angeles RWQCB Interim Site Assessment and Cleanup Guidebook (RWQCB Guidebook, May 1998; updated May 2004), for
petroleum hydrocarbons anc aromatic hydrocarbons (benzene, toluene, ethylbenzene, and total xylenes [BTEX] compounds} in soil.
The selected screening levels were taken from Table 4-1 assuming distance above groundwater is 20 to 150 feet.

L

o

AMEC Geomatrix, Inc.
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TABLE 1C

SITE-SPECIFIC REMEDIATION GOALS' -
VQCs IN SOIL
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Concentration in micrograms per kiloaram (pg/kg)
Depth
(Feet) Trichloroethene | Tetrachloroethene | Benzene | Toluene | Ethylbenzene| Xylenes 2
Dichloroethane
0 152 764 15 9058 15,340 97,239 1.8
10 145 732 15 8670 14,690 93,069 1.7
20 138 694 14 8227 13,940 88,314 1.8
30 130 655 13 7769 13,164 83,398 1.5
40 122 615 12 7292 12,356 78,278 1.4
50 114 572 11 8777 11,484 72,756 1.3
60 80 404 8 4790 8116 51,415 0.9
70 60 301 &) 3565 6040 38,267 0.7
80 52 260 5 3081 5220 33,071 06
90 36 183 4 2164 3667 23,230 0.5
100 27 138 3 1634 2768 17,538 0.5
110 12 59 1 702 1190 7536 0.5
120 g 44 1 530 900 5694 0.5
130 5 19 1 229 391 2466 0.5
140 5 10 1 150 300 1750 0.5
149 5 5 1 150 300 1750 0.5
Note:

1. Calculations based on Appendix A, "Attenuation Factor Method For VOCs" of "Remediation Guidance For Petrateum and VOC
Impacted Sites" in Interim Site Assessment & Cleanup Guidebook published by the California Regional Water Quality Controd
Board, Los Angeles Region.

AMEC Geomatrix, Inc.
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TABLE 2

SUMMARY OF ALTERNATIVES AND EVALUATION GRITERIA
Former Pechiney Cast Plate, Inc. Facility
Vernon, California

Evaluation Criteria Alternative 1 Alternative 2 Alternative 3 Alternative 4
Overall Protection of Human Health and '
Environment o L4 L 4 1> ]
Compliance with State and Federal
Requirements (ARARS) o * . b
Long-term Effectiveness and Permanence (@] ® ® o
Reduction of Toxicity, Mobitity or Volume
through Freatment O o ¢ e
Total Cost $0 $33,200,000 $4,400,000 $14,300,000
Short-term Effectiveness O ® ® ®
implementability ® ® ® e
Regulatory Agency Acceptance O
Community Acceptance @]

® = Fully meets criterion

O = Partially meets criterion

O = Does not meet criterion

Alternative 1: No Action
Alternative 2: Excavation and Disposal of COC-Impacted Seil and Demolition and Disposal of PCB-Impacted Concrete

Alternative 3: Excavation and Disposal of Shallow COC-Impacted Soil, SVE for Shallow and Deep VOC-Impacted Soil, SVE and Bioventing for
Shallow and Deep Stoddard Solvent-impacted Seil, and Demolition and Disposal of PCB-Impacted Concrete

Alternative 4: In Situ Stabilization of Shallow PCB/Metals-impacted Soil and Deep Stoddard Solvent-impacted Soil, SVE for Shallow and
Ceep VOC-Impacied Soil, and Demolition and Disposal of PCB-Impacied Concrete

AMEC Geomatirix, Inc.
K:\10627.003 G\RAF_201 1\Tables\Table 2_Summary of Allemalives and Evalualion Crileria ’ Page 1 of 1



TABLE 3

SVE AND RESPIROMETRY STARTUP PLAN
Former Pechiney Cast Plate, Inc. Facility

Vernon, California

SVE STARTUP/AREA OF INFLUENCE TESTING

- Vary applied vacuumn to each test well;
- Time Increment;
Two vapor exfraction wells:

4,8, 8in Hg
2 hours per applied vacuum {step)
6 hours per well

FIELD PARAMETER MONITORING SCHEDULE

Parameter Monitoring Points’ Time® Method®
2 test wells stari z2nd each 2 hours
Vapor VOC Concentrations all monitoring wells beginning and end of each step PID*
system inlet and outlet at end of each 2 hours operation
Vacuum test and all menitoring wells 0, 30, 60, 90, 120 minutes Mancmeter
Flow rate 2 test wells 0, 30, 60, 90, 120 minutes Hot Wire Anemometer
LABORATORY SAMPLING AND ANALYSIS SCREENING
Parameter Monitoring Points’ Time® Method®
VOC Concentrations 2 test wells At end of each 2 hours operation TO-3, TO-15
Total VOCs and speciation system inlet and outlet 120 minutes T70-3, TO-15°
BIOVENT OPERATION/RESPIRATION TESTING
Shut down system after verifying initial oxygen concentrations meet target of 19% to 21%.
Select up to four respiration test wells based on operation and initial readings.
- Collect samples al start and 1/2, 1, 2, 3, 4, 6 hours with variafion as necessary based on observed oxygen depletion rates.
Respiration testing shall not occur during periods of falling barametric pressure (windy or inclement weather.)
FIELD PARAMETER MONITORING SCHEDULE
Parameter Monitoring Points’ Time? Method®
Il weil i
Vapor VOC Concentrations a7 wess end cf testing PID
test wells 0,12, 1,2, 3, 4,6 hours
all wells end of testing
CO,, O, and methane dfilt itor”
2 3 test wells 0, 1/2, 1, 2, 3, 4 6 hours Landfil Gas Monitor
Vacuum {est wells 0, 1/2,1,2, 3,4, 6 hours Mancmeter
SVE OPERATION
FIELD PARAMETER MONITORING SCHEDULE
Parameter Monitoring Points’ Time® Method®
Vapor VOC Concentrations E,]” wells Monthly PID
system inlet and outlet Weekly®
Vacuum ali wells Monthly Manometer
Flow rate all wells Monthly Hot Wire Anemometer
LABORATORY SAMPLING AND ANALYSIS SCREENING
Parameter Monitoring Points’ Time? Method*
Total VOCs and speciation system inlet and outlet Monthly TO-3, TO-15%

Notes:

MmO s W=

Two wells will be selected for startup and area of influence testing.
Time afier commencement of test rur.

Field instrument, device, or sample container.
P10 = photolonization detector; samples wiil be cellected in a Ted!ar bag using a vacuum sample collection box and analyzed with a PID,
Laboratory method.

Subject to permit reguirements,
Hand-keld instrument to determine O, CO,, and LEL may be CES Landiec GEM-500, CES Landiec GEM-2000, or engineer-approved equivalent.

KA0827,003 0\RAP_2011\Tables\Table 3_SVE and Resplrometry Startup Plan

AMEC Geomatrix, Inc.
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